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Here’s real 

FASTENER 

KAYLOCK: 160,000 

It’s here ... a powerful, new Kaylock line . . . now a whopping 
160,000 psi! Smallest, lightest, strongest all metal self-locking 
ever made. Tailor-made by KAYNAR for 1 60,000 psi 
NAS high tensile short thread screws and bolts. 

Latest addition to the KAYLOCK line is the HI 4 
lightweight hex . . . best wrench clearance for narrow flanges 
mightiest lightweight yet! 

NEW HI 4 SAVES MOST IN SPACE . SIZE • 

STRONGER — Strength to weight ratios increased up to 210% 

LOWER — Same low height as NAS 679. 

LIGHTER —20% to 67% below H10 or NAS679 series 

SMALLER - 
SPACE 


FOR COMPETITIVE REASONS re- 

"trimming off the fat/send 
1 today for Kavnar's new full- 

l HI line brochure ol 160.000 psi 
self-lockine nuts. 


KAYNAR MFG. CO., 1NC.-KAYLOCK DIVISION 
World’s largest and oldest manufacturer of lightweight, all metal 
seif-locking nuts. Home office and plant: Write Box 2001, Terminal 
Annex, Los Angeles 54. Branch offices, warehouses & representatives 
in Wichita. Kansas; New York, N.Y.; Atlanta, Georgia. Canadian 
Distributor: Abercorn A ' ' 

Montreal, Quebec. 


4> KAYLOCK 




So Flexible, it cart be adapted to 
manned or unmanned aircraft — use 
matching interplanetary guidance— 

So Uncanny, it can be launched from barren a. 
there are no fixed ground reference points and st 
cise target thousands of miles away— 

So Pinpoint Accurate, it can hit its objective w. 
■rather than needing a salvo. 


i us type missiles, 
-field pattern for 


AIRCRAFT 

Plants in Akron, Ohio, and Litchfield Park. Arizt 



Spencer Laboratory is named for Raytheon's Senior Vice-president, Percy L. Spencer, a pioneer 


development. 


Spencer Laboratory, the newest and most modern 
research and development laboratory for the design of 
all types of microwave tubes, has been put into operation 
at Burlington, Massachusetts by Raytheon. 

More than 1,000 personnel are developing new tubes, fro m 
tiny missile klystrons to super-power tubes with power 
levels far exceeding any now in existence. 


RAYTHEON COMPANY, WALTHAM, MASS. 


AVIATION CALENDAR 


Jan. 11-13— Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-Hilton Hotel, Washing- 
ton, D. C. 

Jan. 11-13— "Lectures in Aerospace Medi- 
cine," USAF Aerospace Medical Center, 
Brooks AFB, Tex. 

Jan. 11-15-1960 Annual Meeting, Society 
of Automotive Engineers, Sheraton-Ca- 
dillac and Statler Hotels, Detroit, Mich. 

Jan. 12-16— 16th Annual Technical Confer- 
ence, Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago, 111. 

Jan. 18-20-1 2th Annual Convention, Heli- 
copter Assn, of America, Disneyland Ho- 
tel, Anaheim. Calif. 

Jan. 18-21— Sixth Annual Meeting, American 
Astronautics] Society, Statler-Hilton Ho- 
tel, New York, N. Y. 

Jan. 18-Feb. 5— Aviation Institute for Busi- 
ness Pilots and Commercial Carriers, 
Univcrsitv of Southern California, Los 
Angeles, Calif. 

Jan. 20-21— Board of Directors Meeting, Air- 
port Operators Council, Statler Hotel, 
Washington, D. C. 

Jan. 20-22— Capitalizing on Technology, 
Special Research and Development Con- 
ference, American Management Assn., 
Roosevelt Hotel, Neiv York, N. Y. 

Jan. 25-26— Annual Meeting, Association of 
Local Transport Airlines, National Avia- 
tion Club, Washington, D. C. 

Jan. 25-28— 28th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26. 

Jan. 28-29-Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb. 1-4— Winter Conference & Exhibit, 
Instrument Society of America, Rice Ho- 
tel and Sam Houston Coliseum, Houston. 

Feb. 2-4— 15th Annual Reinforced Plastics 
.Division Conference, Society of the 
(Continued on page 6) 
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There’s 

NO 




ICING 


FUEL INJECTION 

The engine icing hazard inseparable from carburetor type aircraft 
engines vanishes when you fly with Continental Fuel Injection, for the 
refrigerating effect of vaporizing fuel at the carburetor is ended by 
eliminating the carburetor itself. With Continental Fuel Injection, no 
carburetor heat is ever required. You always use the coldest available 
air, for maximum power. 



"CRAFT ENGINE DIVISIO 

MUSKEGON . MICHIGAN 


AVIATION CALENDAR 


(Continued from page 5) 

Plastics Industry, Edgewater Beach Hotel, 
Chicago, 111. 

Feb. 3-d— Sixth Annual Midwest Welding 
Conference, Illinois Tech Chemistry 
Bldg., Chicago, 111. Sponsors: Armour 
Research Foundation of Illinois Institute 
of Technology; Chicago Section, Ameri- 
can Welding Society. 

Feb. 3-5—1960 Winter Convention on Mili- 
tary Electronics, Institute of Radio Engi- 
neers, Biltmore Hotel, Los Angeles. 

Feb. 10-12— Seventh Annual Solid-State Cir- 
cuits Conference, Philadelphia, Pa. Spon- 
sors: Institute of Radio Engineers; Ameri- 
can Institute of Electrical Engineers; Uni- 

Feb. 16-18-First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, Tex. Sponsors: Southwest Sec- 
tion, Society for Nondestructive Testing; 
Southwest Research Institute. 

Feb. 24-26— Fourth Annual Meeting, Bio- 
physical Society, Sheraton Hotel, Phila- 
delphia, Pa. 

Mar. 9-11-Conference on the Mechanical 
Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsors: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. S. Army. 

Mar. 10-11— National Flight Propulsion 
Meeting (classified). Institute of the 
Aeronautical Sciences, Cleveland, Ohio. 

Mar. 23-25— Symposium on Optical Spectro- 
mctric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
HI. Sponsors: University of Chicago’s Ap- 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society’s Structures and Materials Com- 

Apr. 68—1960 National Meeting "Hyper- 
Environments-Spaee Frontier,’’ Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif. 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg., New York, 
N, Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi- 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21-22-Southwest Metals & Minerals 
Conference "Metals and Materials for the 
Space Age,’’ American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 25-29— 41st Annual Convention and 
Exposition, American Welding Society, 
Biltmore Hotel and Great Western Ex- 
hibit Center, Los Angeles, Calif. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of tnc 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio. 
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Avco/Nashville: 

specialists 
in lightweight 
structures 


Specifications for tomorrow’s high-speed 
aircraft and missiles call for engineering 
and materials of unsurpassed quality . . . 
and quality is built into every product 
of Avco’s Nashville Division. 


Making structures of aluminum, 
titanium and stainless steel — including 
Avcomb stainless steel honeycomb 
structures — is a Nashville Division 
specialty. The Convair 880 and 600 
jet transports have major structural 
components built of Nashville aluminum 
honeycomb. The B-70 Valkyrie 
intercontinental bomber, designed for the 
Air Force by North American Aviation, 
will have large panels of stainless steel 
honeycomb in its fuselage. 


Avco/Nashvllle's work in structures 
also includes airborne and ground radar 
antennae and large, heavy pedestals 
for ground radars. Nashville offers design, 
engineering and production facilities for 
wide range of lightweight structures, 
aluminum and stainless 
steel honeycomb. 


At Nashville, each structures program is 
assigned its own task force of specialists 
up by the latest equipment 
for chemical milling, metal 
bonding and heat treating, 

a brazing furnace large 
enough to accommodate 
stainless steel honeycomb panels 
up to 7 feet wide and 25 feet long. 


^ KCO /Nashville 


For more information on Nashville’s 
facilities and capabilities, write: 

General Marketing Manager, Structures 
Nashville Division, Avco Corporation 
Nashville, Tennessee 






He put a new twist 
in an old trick 



His problem was to take a 3"x6"x 
3-foot piece of wave guide tubing 
made of .08-inch thick aluminum and 
to twist one end 90” to the other with- 
out buckling or stretching any part 
of it... so that a cross section taken 
anywhere along its length remained 
a perfect rectangle. 

The standard solution for a prob- 
lem like this: Support the tube in- 
ternally with a solder-like substance 
that’s melted in, cooled, melted out 
after twisting. It won’t work here 
because the mass of the substance is 

Here's how this AMF production 
engineer found the answer. First, he 
visualized the concept that, in any 
symmetrical twist, the center axis 
never moves. Then he applied this 
concept by stringing a metal rod 
through the center of 288 rectangu- 
lar shims, inserted them in the tube, 
cushioned them with the same 
solder-like substance. Jaws clamp on 
either end. One of them rotates 
slowly (twisting time: over 2 min- 
utes) giving the metal time to flow. 
The result: Perfect twists, every 

Single Command Concept 

This bit of production know-how 
is a sample of the ingenuity AMF 
brings to every assignment. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose : to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster ... in 

• Ground Support Equipment 

• Weapon Systems 

• Undersea Warfare 

• Radar 

• Automatic Handling & Processing 

• Range Instrumentation 

• Space Environment Equipment 

• Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building,261 Madison Avenue, 
New York 16, N. Y 


In engineering and manufacturing AMF has ingenuity you can use... 


AMERICAN MACHINE & FOUNDRY COMPANY 


Aviation Week 

including Spate Technology 



Early Warning Polar Satellites Studied 18 

►Anti-ICBM system would saturate north-south orbits to provide 
complete surveillance of earth's surface. 

Renault Airlifts All Auto Parts to U. S. 30 

►French company to ship about 1,500 tons of parts over Atlantic 
this year in 150 chartered planes. 

Atlas Generates Fabrication Advances 38 

► Missile construction techniques range from stainless steel weld- 
ing methods to new approach to machine tool maintenance. 



Beginning 


EDITORIAL 

New Decade 13 


COVER: Boeing 720 medium-range turbojet transport, the first of 18 ordered 
bv United Air Lines, is in the flight test phase of its development program. 
Powcrplants are four Pratt & Whitney JT3C-7 turbojet engines. Maximum 
cruise speed is approximately 615 mph. For other photos of the 720 in flight, 
sec pp. 36-37. 



BUSINESS 

BUSINESS MANAGER 1. G. Johnson 

CIRCULATION MANAGER T. J. lucoy 

ASST. BUSINESS MANAGER... W. V. CocVren 
PRODUCTION MANAGER F. A. Dube 


80,434 


AVIATION WEEK. 




What STL does: 


What STL offers: 


Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 
on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 



For scientists and engineers with out- 
standing capabilities, STL offers unusual 
growth opportunities in many areas of 
technical activity, including: 

Electronic and Electromechanical Systems 
Vehicle Engineering and Development 
Propulsion and Guidance Systems 
Computer Technology 
Systems Engineering and Technical 
Direction 

Telecommunications 
Airborne Systems 
Ground Support Equipment 



The Technical Staff of STL is the largest professional group in the nation devoted 

exclusively to research, development, and systems engineering in the field of ballistic 
missiles, space projects, and related advanced technology. If you want to apply your 

skills and talents, in these advanced areas working with leaders in your field, investigate 
positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 

Space Technology Laboratories, Inc., P.O. Box 95004 
Los Angeles 45, California 

SPACE TECHNOLOGY LABORATORIES, INC. 



EDITORIAL 


Beginning a New Decade 


The year we are beginning is not only another chapter 
in the always hectic history of aviation and its related 
technologies but may well represent the beginning of 
a new volume entitled “Decade of Decision.” It is 
obvious now, with the always useful advantage of hind- 
sight, that the decade just ended has been dominated by 
the steady growth of the Communist challenge. From 
the bloody Korean war that opened the decade to the 
Berlin crisis of 19S9, the history of this period has 
been characterized by Communist aggression radiating 
from the twin antennae of Moscow and Peking and the 
Western world’s attempts to halt and repel it. 

There are many indications that the decade just 
beginning may see this basic struggle enter a decisive 
phase that could indicate which of these diametrically 
opposed philosophies will permeate the world. Regard- 
less of the other issues that may pop into temporary 
prominence, this major conflict between communism 
and the free world will be the dominant issue of this 
decade and the principal influence on the aviation indus- 
try and its related technologies. 

For the short-term outlook for 1960, it appears that 
this national election year will see little in the way of 
fundamental policy change. But, in the presidential 
campaign next fall, many of the basic guidelines that 
will guide future political administrations may crystallize. 
It is unlikely that the elderly conservatism of the current 
Administration will offer much prospect of success to 
the candidates of either party in the 1960 election and, 
without the tremendous personal prestige available to 
President Eisenhower, the campaign is likely to be domi- 
nated more by issues than by personalities. Meanwhile, 
the aviation industry and its related technologies will 
have to struggle along with precious little government 
attention to its pressing problems except as they become 
political issues. Even then, the outlook for 1960 is for 
talk, not action. 

New Environments 

Aside from the heavy political overtones, both 
domestic and international, that promise to add new 
flavor to this decade, the industry finds itself also em- 
barking into new technical and economic environments 
that will basically change its character and policies. 

In the airline field, the 1960s will bring the first full 
impact of the jet age and confront airline managements 
with the blunt facts of its operational and economic 
problems. The speed and certainty with which indi- 
vidual airline managements react to these new problems 
will certainly account for many radical shifts in the 
position of their firms within the field, and the prospects 


for serious crises appear inevitable for more than one 
airline during 1960. In coping with these problems, the 
airlines will need a swiftly responsive and thoughtfully 
understanding support from the Federal Aviation Agency 
and the Civil Aeronautics Board. 

In the military field, the twin technologies of long 
range ballistic missiles and exploration of space will cer- 
tainly dominate the technology of this decade, although 
the problem of integrating them effectively with the 
manned vehicle both in the atmosphere and outer space 
will continue to be of considerable importance. This 
period is likely to see a continued emphasis on research 
and development as the major occupation of the defense 
business, with the problem of balancing the technical 
pace against the requirements of an effective force in- 
being continuing as a vexing issue that will hardly be 
solved to the satisfaction of any of the contending mili- 
tary, political or economic forces involved. Both industry 
managements and government executives and legislators 
will find considerable difficulty in adjusting their think- 
ing and operational techniques to these new problems 
within a sufficiently short timespan to be truly effective. 

Fundamental Revisions Vital 

Some fundamental revision in basic military strategy 
and its relation to political programs and the interna- 
tional economy appear to be a vital requirement for the 
1960s. Some observers would define the strategic need 
as that of organizing an effective basic strategy for the 
United States position in this decade since they believe 
there is no such over-all strategic plan now in existence. 

The area of space technology is certain to be an issue 
in the 1960 presidential election, although of exactly what 
magnitude is currently open to debate. The impact 
and significance of space exploration either as a scientific 
endeavor or as an international prestige yardstick has 
been consistently underplayed to the American people 
by the White House and its carefully selected “tame” 
scientific advisors. Consequently, there is a correspond- 
ing lack of intensity in the general public's interest in 
this problem which may be alleviated by younger and 
more vigorous political leadership that appears certain 
to emerge from the 1960 election regardless of which 
party is victorious. 

While the space issue may not be the most important 
issue of the early 1960s, how this country tackles it may 
well be symptomatic of how well it will handle the many 
other and perhaps more significant problems in the tech- 
nical-economic-political trinity that is involved in our 
development of a successful formula to repel and dissolve 
the challenge of international communism.— Robert Hotz 
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for reliable "split-second” jet starting 
equip your jets with Cornelius compressors 



WHO'S WHERE 


In the Front Office 


Mmubcturi 


a sub- 
Co.. 


liam Bcll.^cxcciitive vice president, 
leniy Knippenberg, president and gen- 
nianager, Drcsser-ldcco Co.. Columbus, 
o, succeeding John L. Pauscli, now chair- 

:. W. Rutherford, a vice president, 
n Aeronautical Co„ San Diego, Calif, 
r. Rutherford is manager of Ryan's Elec- 


Ritchey, ■ 


residen 


:s Divi- 
Dr. Harpld \ 
in charge of the Rocket Divisions of Thio- 
kol Chemical Corp„ Bristol. Pa. Also: 
Dr. Ritchey, and Joseph S. Jorczak, vice 
president in charge of the Specialties Divi- 
sion, appointed directors of Thiokol. 

H. Joseph Chase, via - president and gen- 
eral manager, Aviation Division, Radio 
Corp. of America. New York, N. Y. Also: 
Leonard S. Holstad, vice president, Elec- 
tronic Data Processing Service, RCA Serv- 


Waltcr J. Mcrcl 
operation. Hiteini 
N. Y. 

Boeing Airplane 
tivc, Vice Preside 
reined but will cc 


o the • 


res, Inc., westbury, 

nics P. Murray, has 
mage- 


manager- 


. Clifford E. Roberts i: 

Washington office. 

Raymond G. Johnson, a vice president, 
General Precision Laboratory. Inc., Pleas- 
antvillc, N. Y„ a CPE subsidiary. 

Curtis A. Haines, vice president-facilities 
and manufacturing planning, Sylvania Elec- 
tronic Systems, a division of Sylvania Elec- 
tric Products, Inc., Waltham, Mass. 

Dr. Maurice Nelles, vice president-engi- 
i Electronics, Inc., Los 


les, Calif. 


Guv M. Spr 
argo'. Inc., \\ 


Springer. Jr., 




engineering, Electronic Communica 1 
Inc., St. Petersburg, Fla. 

Dorothy P. Vogel, vice president 
general manager, Colvin Laboratories. 
East Orange, N. J. 

Honors and Elections 


William P. MacCracken, Jr., a pioneer 
in aviation legislation, has been awarded 
the Wright Brothers Memorial Trophy for 
1959 by the National Aeronautics Assn. 

ager of Cessna Aircraft Co.’s Military Divi- 
sion, lias been elected chairman of the 
Helicopter Council of the Aerospace In- 
dustries Assn. 

James M. Reilly, staff manager-telecom- 

elected chairman of the Interline Communi- 
cations Committee of the Air Transport 
Assn, of America. 

(Continued on page 91) 


INDUSTRY OBSERVER 

► Estimated total order for Agena B space vehicle upper stages (AW Dec. 21, 
p. 18) is 70, with National Aeronautics and Space Administration expected 
to order less than a dozen, at least initially. Others will be used by the 
Air Force in the WS-1 17L military satellite program and other space missions. 

► USAF-Hughes Aircraft Co.’s GAR-9 air-to-air missile, which will have a 
range in excess of 200 mi., will be M to 15 ft. long, 14 to 15 in. in diameter. 
These dimensions arc basically equivalent to those of the Bendix Eagle 
air-to-air missile under development for Navy. 

► Proposals under a Navy Bureau of Weapons competition for a subsonic 
missileer carrier-based aircraft, which probably will carry six Eagle air-to-air 
interceptor missiles, are due Feb. 29. Bids probably will be submitted by at 
least eight companies, including Douglas. Chance Vought, Grumman, 
McDonnell, Boeing-Wichita, Bell, Convair and North American. Navy has 
not established detailed specifications, is leaving it to industry - to propose the 
best solutions to the problems at hand. Limit of 50,000 lb. gross is gen- 
erally applicable, and turboprop and fan-type turbojet powerplants are 
favored. Modified existing aircraft which may be considered include the 
Grumman A2F, whose rollout is scheduled for next spring, the Grumman 
W2F and the Douglas A3D. 

► Air Force is considering awarding a contract for an analysis of Atlas ICBM 
blast effects plus redesign of the launch silo for the missile at Lincoln AFB. 

► Project Skvbolt is Air Force’s new designation for Weapon System 138-A 
which includes the GAM-87A air-launched ballistic missile. Defense Depart- 
ment decision on whether to proceed with the ALBM development at 
Douglas, expected in the next 30-60 davs. is awaiting results of USAF- 
Douglas study made at Defense's request to determine whether a missile with 
sufficient accuracv can become operational before manned bombers become 
obsolescent (AW Nov. 9, p. 30). 

► Selection of a prime contractor in a competition to implement and operate 
Army's Electronic Environmental Test Facility at Ft. Hatuchuca, Ariz., is 
scheduled to be made this month from the four final contenders— Cook 
Electric Co., Pan American World Airways, Sylvania Electric Products Co. 
and the Vitro Corp. Army is now negotiating with the four on the aspects 
of cost and fees before making its decision. One of the prime functions of 
the facility will be to determine how advanced electronic equipment will 
operate under battle environments. Present planning for the program covers 
a three-year period, for which the initial funding allocation will be about 
$10 million. 

► General Precision Laboratory, Inc., is reportedly a leading contender for an 
optical communications contract expected to be awarded shortly by the Rome 
Air Development Center (AW Dec. 14, p. 87). Contract involves study of 
the suitability of visible and ultraviolet regions for communications. Another 
contract for a communications system in the middle and near infrared regions 
is scheduled to be awarded by Wright Air Development Center this month. 
An earlier award, covering the study of modulation techniques of solar light, 
went to Electro-Optical Systems, Inc. 

► Beech Aircraft, in a move to expand its lower-priced line, plans to market 
two new aircraft in the $14,000 and $16,500 price categories. In a related 
move. Beech also plans to increase its dealerships and unit sales. The com- 
pany, which now has about 60 dealers, expects to double this number during 
early 1960. Beech also notes that about 48% of all dollars spent on executive 
aircraft ran to those listing at less than $20,000. The new four-place standard 
Beech Model 33 Debonair (AW Sept. 28, p. 126) lists for $19,995. 

► Air Force is canceling construction of two hard silo launchers for the Atlas 
ICBM that had been scheduled for Vandcnbcrg AFB, Calif. 

► Air Research and Development Command has acquired a vessel costing 
approximately $100,000 which it formerly operated under lease for use as a 
missile and satellite tracking station in Caribbean waters. Stanford Research 
Institute personnel will man the vessel’s electronics gear. 
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UNITED AIR LINES SELECTS BENDIX DOPPLER NAVIGATION 


When it starts service between California and Hawaii early in 1960, United Air Lines’ new DC-8 
Jet Mainliner fleet will be equipped with Bendix* DRA-12 Doppler Radar. This new navigation 
system provides complete ground speed and course deviation data continuously and automatically 
without dependence on ground facilities. •■«.». i.M».wr. 


Bendix Radio Division 

AVIONICS GROUP • BALTIMORE 4. MARYLAND 



Washington Roundup 


Congressional Outlook 

Congress, which convenes on Wednesday, is expected 
to plunge into a short but active session as soon as it 
receives the President’s Fiscal 1961 budget detailing the 
Administration's programs and the funds earmarked to 
finance them— probably on Jan. 18. The goal is to 
adjourn before July 11. date of the Democratic national 

Reports in the early days of the session— which will be 
the basis for later action— will cover: 

• Management and effectiveness of Air Force’s ballistic 
missile program will be reviewed by the General Account- 
ing Office, the watchdog agency of Congress. At least 
a half dozen committees are anxiously awaiting this 
report, including the House Appropriations Subcommit- 
tee on the Armed Sen-ices headed by Rep. George Mahon 
(D.-Tex.): the House Armed Sen-ices Investigating Sub- 
committee headed by Rep. Edward Hebert (D.-La.). 
and the House Military Operations Subcommittee headed 
by Rep. Chet llolifield (D.-Calif.). GAO launched its 
investigation in November. 1958, after Air Force refused 
to give the agency a complete report on its ballistic 
missile program made bv the USAF Inspector General 
(AW Nov. 17, 1958, p.'34). Air Force, backed by the 
President, stood its ground on executive privilege. GAO 
has completed two of the three sections of its report, 
which cover the program to the fall of 1959. It prob- 
ably will reach Congress late this month. GAO has 
again run into classification complications with USAF 
and may submit parts of the report as classified docu- 
ments. leaving the decision on release of information to 
the congressional committees. Meanwhile. GAO is con- 
tinuing its investigation of the USAF missile program 
on a current basis. 

• Investigation of charges of “munitions lobby” influ- 
ence in military procurement will be released by the 
Hebert subcommittee. This report, scheduled for release 
in mid-January, is expected to make legislative and 
administrative recommendations to -encourage retired 
officers to continue in government sen-ice, discourage 
fraternizing of officers and contractors and pressure pub- 
licity aimed at continuance of obsolete or duplicative 
weapon systems. Extensive hearings were held last 
summer (AW Aug. 24, p. 53), after legislation banning 
defense contracts to firms that hired former high ranking 
officers within five years after retirement from the sen-ice 
barely missed House passage. 

• Reorganizations in the space and missile programs (AW 
Sept. 28. p. 27), including transfer of service programs 
to the National Aeronautics and Space Administration 
and the downgrading of Defense Department’s Advanced 
Research Projects Agency, will be reviewed in a report 
by the Holifield subcommittee. The subcommittee last 
year called for merger of Army and Air Force, elimina- 
tion of ARPA and establishment of Space Tcchnologv 
Laboratorics, Inc., on a non-profit basis (AW Sept. 14, 

B 146). The group is awaiting results of a study by the 
SAF Scientific Advisory Board on possible reorganiza- 
tion of STL before making its final report. 

• Legislative proposals aimed at increasing defense busi- 
ness for small finns will be included in a report by the 
Senate Small Business Committee. These are expected to 
include a requirement for more competition in negotiated 
contracts. 

• Civil Aeronautics Board’s organization and ethical 


standards will be reported on by two groups— the House 
Legislative Oversight Subcommittee headed by Rep. 
Oren Harris (D.-Ark.) and a Senate judiciary subcommit- 
tee headed by Sen. John Carroll (D.-Colo.). 

Nuclear Test Decision 

Impatient with the Soviet attitude during 14 months 
of negotiations on nuclear disarmament. President Eisen- 
hower last week declined to extend the U. S.'s self- 
imposed ban on nuclear testing which expired Dec. 31. 
He said, however: 

"Although we consider ourselves free to resume 
nuclear weapons testing, we shall not resume nuclear 
weapons tests without announcing our intentions in ad- 
vance of any resumption. 

"During the period of voluntary suspension . . . the 
United States will continue its active program of weapon 
research, development and laboratory-type experimen- 

The U.S. announced a one-vear moratorium on test- 
ing on Aug. 22, 1958, beginning on Oct. 31 of that year. 
The suspension was subsequently extended to Dec. 31. 
The President last week complained that prospects for 
agreement with the Soviet Union on a cessation of tests 
“have been injured by the recent unwillingness on the 
part of politically-guided Soviet experts to give serious 
scientific consideration to the effectiveness of seismic 
techniques for the detection of underground nuclear ex- 
plosions." 

Defense Disarmament Office 

The recent disarmament proposals and the approaching 
summit conference, however, have led Defense Depart- 
ment to establish an Office of Disarmament Affairs within 
the establishment of the Joint Chiefs of Staff. New office 
is headed by Rear. Adin. Paul L. Dudley who carries the 
title of Special Assistant to the Joint Chiefs of Staff for 
Disarmament Affairs. Dudley, fonner member of the 
JCS Joint Strategic Survey Committee, will be respon- 
sible for reviewing all U. S. policies and proposals relating 
to disarmament as well as similar proposals advanced br- 
other nations and advise the Joint Chiefs on just what 
action, or stand, should be taken. 

Airspace Amendment Delay 

Federal Aviation Agency has decided to postpone the 
effective date of an amended regulation that would raise 
the floor of controlled airspace from 700 ft. to 1,500 ft. 
Originally adopted by the Civil Aeronautics Board on 
Dec. 29, 1958, to go into effect on Jan. 1 of this year, 
the regulation will not become effective until July 1 in 
order to provide the FAA the "necessary time to com- 
plete analysis of the modifications to the national airspace 
structure to ensure that the agency's fundamental respon- 
sibility to provide for most efficient use of all airspace is 
accomplished considering the requirements of all airspace 
users.” Main significance of the new ruling, according 
to the FAA, lies in flight visibility minimums. In con- 
trolled airspace, visibility of three miles or more is 
required for flights operating on visual flight rules while 
a minimum of one mile visibility has been established 
for visual flight rules operations in uncontrolled airspace. 

—Washington stall 
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Space Technology 


Early Warning Polar Satellites Studied 


Anti-ICBM system would saturate north-south orbits 
to provide complete surveillance of earth’s surface. 
By Irving Stone 

Los Angeles— System of unmanned satellites saturating a north-south orbit 
passing over the earth’s complete surface is being projected as part of an anti- 
IGBM capability under study by Convair's San Diego Division under govern- 
ment contract. Details of the planning include these key considerations: 


• Approximately 500 satellites probably 
will be built, based upon a timetable 
scheduled to feed in production-type 
hardware for 18 months beginning in 
mid-1964 after a flight-test program 
scheduled to start in early 1963 and 
end in early 1964. 

• Circular polar-orbits of the satellites 
will be at an altitude of about 300-400 

• Time to orbit the earth will be be- 
tween 94 and 98 min. 

• Mission period capability, or dura- 
tion of time in orbit, will be targeted 
for three years. 

• One satellite configuration projected 


is an oblong-shaped payload 8 ft. square 
in section and 20 ft. long. It would 
orbit in a horizontal attitude. A satel- 
lite this size could accommodate large 
amounts of equipment. 

• Most logical function of the satellite, 
considering its operational date, might 
be to supply to ground-based anti- 
ICBM missiles early warning intelli- 
gence of an enemy ballistic missile 
launch from any point on the globe 
through the satellite's blanket scanning 
capability enhanced by the large num- 
bers which probablv would be in orbit 
simultaneously. Probability of this 


early warning use is bolstered by the 
recent statement of Convair Astro- 
nautics Division’s Kralft A. Ehrickc 
(AW Dec. 21, p 50), who reported that 
plans are under way to use selected in- 
frared wave lengths in a detector which, 
in effect, would wash the earth out in 
gray tones and make visible energy 
sources that might emanate from the 
explosion of a nuclear bomb or the 
launching of an ICBM. 

Launch Capability 

An extrapolation of this basic capa- 
bility might combine early warning 
with the ability to launch missiles from 
the satellite itself. This missile-launch 
capability from the satellite does not 
lie outside the region of technical feasi- 
bility, and this type weapon will receive 
serious consideration as missile and 
space technology advances. Big question 
is whether this capability could be de- 
veloped within the time period sched- 
uled for the operational readiness of 
the satellite system in mid-1964. 

Electronic countermeasure capability 
in the satellite for effective confusion 
of enemy ICBMs would be a difficult— 
but not impossible— achievement, re- 
quiring a large electrical power source 
in the satellite. Space technologists gen- 
erally feel that it is easier to develop 
destruction capability than confusion 

• Reliability requirement will demand 
that functional failure for the satellites’ 
power supplies will not exceed 20% per 
year for the duration of the three-year 
mission. This means that, on the aver- 
age, -four out of every five satellites in 
orbit each year will be expected to be 
operational. 

One of the most critical problems in 
satellite system capability is power de- 
pendability. Long mission duration 
coupled with continuous draw and high 
peak loads taxes reliability severely. 
Power Considerations 

Convair’s approach to provide a re- 
liable solution to the airborne electrical 
power requirements for the anti-ICBM 
concept employing a satellite as a means 
of defense considers two schemes: 

• Radioisotope auxiliary power system. 

• Solar energy auxiliary power system. 

Convair already has solicited prelim- 
inary feasibility and technical informa- 
tion from prospective industrv members 
who might bid for the auxiliary power 
system. In addition to this information, 
proposals have been requested for a six- 
month studv effort with a starting date 
that was tentatively set for Jan. 1. This 
may result in a design competition lead- 
ing to establishment of a team to sub- 
mit an integrated proposal. 


Titan Management Realignment 

Denver— George M. Bunker, chairman of the Martin Co., today assumed 
personal charge of integrating all aspects of the Air Force-Martin Titan ballistic 

has moved 'from Baltimor/and will” make this his base of citations indefinitely. 1 

Until now, three divisions have been involved in the Titan program-the Denver 
Division, for development and some testing; the Cocoa Division of Cocoa Beach, 
Fla., for preflight and launch activities, and the recently organized Activation 
Division here, for activating Titan bases and helping integrate squadrons into 
the bases. 

Under the new arrangement, the Denver Division, the Activation Division and 
the Titan activities of the Cocoa Division are being integrated. H. W. Merrill, 
formerly vice president and general manager of the Denver Division, is now vice 
president and assistant general manager of the over-all Titan program. Bunker 

the Titan program. Bunker said the various Titan activities arc E being consolidated 
because the missile is now entering upon the most important phase of its develop- 
ment and test program. 

Another attempt to make the first flight test of second stage propulsion is ex- 
pected this week. Two earlier attempts-on Aug. 14 and Dec. 12-rcsultcd in 
explosions of the missiles on the launch stand at the Air Force Missile Test Center 
(AW Dec. 28, p. 17). 

Titan’s first four flights were successful last Feb. 6, Feb. 25, Apr. 3 and May 4. 

“procedural errors" caused damage to one stage in each of three missiles, the 
company made some minor organizational realignments within the Denver Division 
to try to eliminate any such errors in the future. 

Recently, Air Force' Ballistic Missile Division and Space Technology Laboratories, 
Inc., which has systems engineering and technical direction responsibility for the 
Titan program, surveyed the situation and suggested other ways to improve quality 
and reliability control methods. 

The company said Bunker's assumption of the role of general manager of the 
Titan work has nothing to do with previous organizational changes aimed at 
tightening test procedures or with the BMD-STL study. The integration of Titan 
activities under Bunker reflects the growth in size and importance of the project, 
the company said. 
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SATELLITE used with anti-ICBM system is projected to have oblong configuration 8 ft. square in cross-section and 20 ft. long, fitted 
with collector panels for solar auxiliary power system. Inset shows satellite with collector panels folded for stowage. Another version of 
the satellite would use radioisotope auxiliary power system. The anti-ICBM satellite would be put into polar (north-south) orbit and 
would circle the earth in 94 to 98 min. 


Following this study effort, Convair 
contemplates a research and develop- 
ment program for the power supply to 
extend over two years, leading to de- 
livers- of a prototype APS in the middle 
of 1962. 

Six flight test units are scheduled to 
be funneled into the program during a 
one-year period beginning January, 
1963. 

A tentative production schedule an- 
ticipates that 500 auxiliary power units 
will be built between the middle of 
1964 and the end of 1965. 

Requirements for both APS systems 
—the radioisotope and solar types— arc 
generally similar, but differences are in- 
troduced peculiar to the characteristics 
of the particular system. 

The radioisotope system conversion 
method would be bv thermoelectric or 
thermionic means and would use chemi- 
cal batteries or rechargeable fuel cells 
for the energy storage. Under the radio- 
isotope APS approach, two variations in 
system designs arc being considered— a 
basic scheme involving a minimum in- 
vestment in isotope source and an alter- 
nate scheme based upon minimum bat- 
tery storage capacity. 

Power requirement for the satellite 
will be broken into duty cycles accord- 
ing to variation in operational demands 
during the orbit: 

• Direct current power for the satellite 
will demand that the auxiliary power 
system be capable of supplying 300 
watts on a continuous basis for one 


complete orbit (at least 94 min.). 

• In addition to this basic power re- 
uirement, other scheduled loads will 
emand that an additional 740 watts be 

supplied for 7 min. once during each 
orbit, as well as an additional 330 watts 
for 5 min. once per 100 orbits. 

• Unscheduled d.c. load capability will 
demand that, in addition to the sched- 
uled loads, the auxiliary power system 
will have to be able to supply once-pcr- 
orbit 7,500 watts for 2 sec.; 3,500 watts 
for 30 sec., and. after this, 2,800 watts 
for 1 5 sec. 

• Alternating current loads also are in- 
cluded in the power requirements based 
upon an inverter efficiency of 70%. 
Continuous a.c. requirements will de- 
mand that 175 watts be furnished dur- 
ing one complete orbit. 

• In addition, the a.c. system will have 
to put out 300 watts for 7 min. once 
per orbit and 55 watts for 5 min. once 
each 100 orbits. 

For the basic design— minimum 
amount of isotope source— the power 
system will have to supply the continu- 
ous draw and charge the battery or fuel 
cell to compensate for scheduled load 
depletion. 

Tire cumulative effect of the battery, 
or fuel cell depletion as a result of re- 
peated random applications of the vari- 
ous unscheduled loads, will be 2,000 
watt-hr. for the mission duration-three 

Electrical power characteristics avail- 
able from the battery or fuel cell storage 


system at the end of the satellite mis- 
sion, when subjected to the unsched- 
uled peak loads, will have to be 115/200 
a.c. volts plus or minus 2%, 3-phasc 
400 cps. plus or minus 0.5% and 28 d.c. 
volts plus or minus 10%. 

Tlie alternate radioisotope auxiliary- 
power system design-minimum battery- 
storage capacity— will have to provide 
continuous power demand plus sched- 
uled loads without recourse to battery 
or fuel cell storage. The batterv or fuel 
cell will supply power for all unsched- 
uled loads. In other respects, the sys- 
tem demands for the alternate design 
arc equivalent to those for the basic 

Isotope shielding will be a shadow 
installation to limit the three-vear 
cumulative dose to 100.000 REM 
(Roentgen Equivalent Man). 

Power requirements for the solar 
auxiliary power system design are the 
same as those required for the basic 
radioisotope APS design. The conver- 
sion method would use photovoltaic 
cells, and energy storage also would be 
with chemical batteries nr rechargeable 
fuel cells. 

Collector orientation would be about 
a single axis and permit compensation 
for the annual variation of the orbital 
plane with respect to the sun. In addi- 
tion to emphasis on the mechanism for 
the orientation of the collector, the de- 
sign proposals will have to spell out 
details for its storage and deployment. 

In the 8-x-8-x-20-ft. satellite con- 
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figuration, the upper halves of the two 
sides only will be available for the in- 
stallation of the auxiliary power unit 

During the satellite vehicle boost 
phase, the APS will have to withstand 
a maximum lateral acceleration of ig, 
and a maximum axial acceleration of 

Sk. 

Maximum internal surface tempera- 
ture of the compartment enclosing the 
APS is expected to be SOOF for 100 


sec. at a pressure altitude of 200,000 to 
•100,000 ft. 

Reliability, weight and cost will be 
emphasized in the design of the auxili- 
ary power system, and proposals will 
have to specify predicted reliability of 
major components, outline the present 
state of development of critical compo- 
nents on the basis of tests or computed 
reliability and specify the basis for pre- 
dicted improvement from the present 
state of development. 


Integrated Agency Is Urged 
To Coordinate Scientific Efforts 


By Craig Lewis 

Chicago— Central government organ- 
ization and coordination of the nation’s 
science efforts under a single federal 
agency was recommended last week by 
Dr. Wallace R. Brode, science advisor 
to Secretary of State Christian Herter. 

Brode said a study commission should 
be established to consider reorganization 
of government science agencies and pro- 
grams and examine the relations be- 
tween government and university and 
industry efforts. He spoke to the an- 
nual meeting of the American Assn . 
for the Advancement of Science as re- 
tiring president and stressed that his 
views were personal rather than official. 

At the same meeting. Dr. T. Keith 
Glennan, administrator of the National 
Aeronautics and Space Administration, 
discussed the current prominence of en- 
gineering work in the scientifically- 
oriented space program. These other 
views also were presented: 

• Surface of Venus was described as too 
hot for life or water to exist by Frank 
D. Drake, of the National Radio 
Astronomy Observatory. Citing radio 
measurements which indicate the sur- 
face temperature has been about 585F 
over the past three years, Drake theo- 
rized that the Venusian surface prob- 
ablv consists of barren rocks and deserts. 
Drake also said studies of Jupiter indi- 
cate the planet has a radiation halo 
that would be 100 times more danger- 
ous to human life than the Van Allen 
belts around the earth. 

• Danger of undesirable side effects 
from computers designed with limited 
learning powers was described bv Nor- 
bert Weiner of the Massachusetts In- 
stitute of Technology. Weiner warned 
that such learning machines must be 
given clear, unambiguous instructions 
to avoid unexpected and undesirable 
effects. 

Discussing the concepts his proposed 
studv commission would cover, Brode 
suggested a regrouping of scientific 
agencies and activities under a Depart- 


ment of Science, a National Science In- 
stitute or some other coordinated or- 
ganization. He said a well-developed 
coordination should be developed be- 
tween such a department and those 
agencies not incorporated into it so 
that a comprehensive national science 
program can be maintained. 

Realignment of distribution methods 
and responsibility for support of basic 
research at educational institutions 
should be studied, Brode said, and there 
should be a move toward university 
grants administered by a science de- 
partment rather than by the applied 
agencies, such as the Departments of 
Agriculture and Defense. 

Brode suggested separation of major 
government-supported research institu- 
tions from the educational and indus- 
trial system, especially institutions in- 
volved in applied science. He said there 
should be greater acceptance of the op- 
eration of such institutions under an 
improved system of direct government 

Under Brode’s recommendations, a 
National Science Council should be es- 
tablished to handle liaison between gov- 



ernment scientists and academic and 
industry scientists "in such a manner as 
to be compatible with the maintenance 
of our broad culture and balanced de- 
velopment." 

Brode said that if the concept of a 
national science policy is adopted to 
guide U. S. scientific efforts and a De- 
partment of Science is proposed, it 
should be “in fact as well as in name 
an operating department. It should not 
be a superstructure imposed on exist- 
ing organizations, but it should be an 
honest and real effort to mesh the sci- 
entific interests and objectives of our 
government in the fullest utilization of 
resources. 

"Thus, a Department of Science, 
while not removing from applied agen- 
cies, Such as Defense and Agriculture, 
their research program specific to their 
mission, should, however, include all 
major segments of science not specifi- 
cally pertinent to an applied mission.” 

Brode said the department should 
have separate bureaus to deal with space, 
atomic energy, medicine and other 
fields and that the director of each bu- 
reau should be aided by an advisory 
panel drawn from government, aca- 
demic and industrial sources in his field. 

The policy which the science depart- 
ment would follow would be created by 
a National Science Council, an ad- 
visory group of academic, government 
and industry representatives that would 
provide "broad advice which might be 
helpful in arriving at decisions on extent 
and character of support which the gov- 
ernment should provide to science pro- 
grams both in the government and 
through contracts or grants in aid to 
industry and universities, in short the 
implementation of a national science 

Discussing the multiplying top pri- 
ority' projects that compete for funds, 
Brode said a crisis has been reached in 
the overlapping expansion and growth 
of scientific programs so that none of 
these major programs can be supported 
except at the expense of less glamorous, 
but still essential, areas of science. 
Brode. blaming this crisis on expediency, 

“The immediate conditions and cir- 
cumstances existing at the time deter- 
mine which programs are top priority. 
F.ven when the stimulating conditions 
have been removed, the top priority 
label is often maintained. Then an- 
other set of circumstances dictates the 
creation of another top priority label 
assignment to another area of science." 

Latest contender for the top priority 
label is space, and oceanography, 
weather or materials research present 
good future prospects. Brode said that 
"We do favor advances in these areas 
of science; we need this progress, but 
this progress should not be effected by 
a corresponding reduction in the rate 
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of advance for equally important areas 
of science.” He said a national science 
policy is needed to make a wise and 
rational distribution of scientific activi- 
ties and resources. 

Enthusiastic scientists all dream of 
substantial support for their pet pro- 
grams, Brode said. "However, there 
must be a limit, and not only must 
scientists realize that there should be 
a relative priority assigned to areas of 
science, but there should also be recog- 
nition that scientific programs do not 
all have priorities overriding economic, 
political, educational and social develop- 

Survcying various past efforts to co- 
ordinate U. S. scientific activities, Brode 
observed that the President’s Science 
Advisory Committee saw a need for 
closer cooperation between federal agen- 
cies and recommended establishment of 
a Federal Council for Science and 
Technology. This group, headed by 
the President’s science advisor, was 
established by the White House in 
March and consists of policy members 
of departments and agencies’ dealing in 
science, many of them non-scientists. 

Brode said’ it would seem reasonable 
for Congress to be able to risk advice 
and counsel from a coordinated govern- 
ment science leadership, but he re- 
called that the chairman of the Federal 
Council refused to testify before a con- 
gressional committee oii proposals for 
a Department of Science. "The council 
chairman declined to appear on the 
grounds that he was a privileged mem- 
ber of the President's staff, yet as head 
of the Federal Council for Science and 
Technology he was responsible for the 
organization which was charged to make 
recommendations for the creation of 
effective means to promote a more effi- 
cient coordinated science program in 
the government,” lie said. 

"It was my own opinion which I ex- 
pressed when, as president of the Amer- 
ican Assn, for the Advancement of 
Science I was asked to appear before the 
same congressional committee, that a 
strong and responsible Federal Council 
for Science and Technology might well 
evolve into a Department of Science. 

“The inability of the Congress to 
draw on the advice of the existing Fed- 
eral Council for Science and Tech- 
nology is in itself an indication of the 
need to separate our science coordina- 
tion direction from the President's own 
office and advisor so that the coordi- 
nated leadership in science in the gov- 
ernment might be able to speak with 
the authority of the group it represents 
rather than only through the Presi- 
dent.” 

Commenting on the rejection of the 
science department idea by the Presi- 
dent’s Science Advisory Committee, 
Brode noted that the excuse given was 
that gathering all government scientific 


and technological operations in one 
agency would be unsatisfactory because 
it would remove the work too far from 
the user agencies. 

Brode termed this a “synthetic de- 
fense” because elimination of research 
or development work necessary to the 
proper mission of an agency was not 
contemplated. He also rejected argu- 
ments that centralization of the scien- 
tific effort would impose too much gov- 
ernment control and create too much 
centralization of authority. "Neither 
argument is tenable if the proper ad- 
ministration is provided and safe- 
guarded.” he said. 

Brode said the government has an 
obligation to support a major share of 
the nation’s research and applied sci- 
ence programs, but he said there should 
be revision and realignment to provide 
"more direct and less controlling sup- 
port” to universities and greater direct 



support to government laboratories. He 
also said: 

“Serious consideration should be 
given to reduction or elimination of 
convenience or synthetic scientific 
agencies which, while operating as non- 
government laboratories or institutions, 
are doing almost exclusively government 
work with government funds. Such lab- 
oratories should be made bona fide 
government laboratories and should be 
so directed and operating conditions set 

its own essential scientific work with 
the working conditions which are most 
conducive to efficient and effective op- 
eration.” 

To keep good scientists in govern- 
ment, Brode said high-level policy and 
research jobs must exist as incentives 
for the scientists’ ambitions. He noted 
that non-govemment organizations arc 
maintained at Los Alamos, Oak Ridge, 
the Advanced Research Projects Agency 
and other places to provide scientists 
more pay and responsibility and better 
working conditions than can be pro- 
vided under the civil service system. 

"It would seem that a number of 
these contract operations in science and 
technology should be re-examined to de- 
termine whether there should be an 
improved status to government employ- 
ment and the direct absorption of much 
of this work in a Department of Science 
or other coordinating structure in our 
government," he said. 

NASA Administrator Keith Glennan 
told the AAAS meeting there is a ten- 
dency in science for specialists to pene- 
trate so far into their chosen subjects 
that they “dig themselves deep out of 
sight, out of hearing, out of understand- 
ing of what other scientists are doing 
in their own and neighboring fields.” 
Even more alarming, he said, is the 
growing cleavage between science and 
scientists and persons in other callings. 

Glennan suggested the need for a 
new type of specialist— a "rclater”— to 
find effective means of relating the 
know ledge and work of the physical sci- 
entist, the engineer, the political scien- 
tist, the humanist and other disciplines. 

Discussing the role of the engineer 
in the scientifically-oriented space pro- 
gram, Glennan pointed out that, w'hile 
the experiments are scientific, engineer- 
ing is making them possible. Currently, 
more than 85% of NASA's work is 
aimed at solving the engineering prob- 
lems involved in the design, construc- 
tion and operation of launch vehicles, 
payloads and tracking stations and in 
the acquisition and reduction of data. 

"These essentially engineering func- 
tions support and underwrite the work 
of the experimental scientist as he goes 
about his task of seeking out new 
knowledge of the universe through the 
windows in space now being thrown 
open to them, he said. 
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Mercury Pilots Probe Weightless Flight 


By Evert Clark 

Washington— Recently completed se- 
ries of zero gravity flights by the seven 
Mercury space pilots provided the most 
comprehensive study thus far of man’s 
reaction to the weightless state and has 
given the pilots from 14 to 16 min. each 
of experience in a weightless condilion. 

Flights were made over a period of 
three weeks in a North American 
F-100F at the Air Force Flight Test 
Center, Edwards AFB, Calif. The joint 
study was conducted by National Aero- 
nautics and Space Administration's 
Flight Research Center there, the 
AFTC and a 12-man team from Air 
Training Command's School of Avia- 
tion Medicine. 

Mercury pilots and the aircraft were 
instrumented and measurements were 
recorded in the plane and also telem- 
etered to the ground. Initial studies 
of the data collected indicated no un- 
usual reactions to weightlessness, but 
the records will be given intensive 
analysis at the school. 

Training Review 

The Mercury pilots are now back at 
NASA Space task Group headquarters 
at Langley AFB, Va., for a short period 
to review the training they have under- 
gone since last April and to plan the 
next six or eight months of the training 
program. Training in that period is ex- 
pected to include: 

• First testing of the combination of 
prototype B. F. Goodrich pressure suits, 
McDonnell Aircraft Corp. couches and 
the centrifuge at Navy's Aviation Medi- 
cal Acceleration Laboratory at Johns- 
ville, Pa. The centrifuge will simulate 
the Mercury capsule flight environ- 
ment of 5 psi. absolute, equal to ambi- 
ent air pressure at 27,000 ft. The Mer- 
cury pilots have accumulated about 10 
hr. each in the centrifuge, flying profiles 
that simulated only the positive accel- 
erations they will experience as a USAF- 
Convair Atlas boosts the capsule out of 
the atmosphere and as the capsule re- 
enters after orbiting. Pressure and tem- 
perature were not simulated. Glass fiber 
couches were molded to fit the pilots 
as they were dressed in ordinary flying 

• Flight simulation in NASA’s Multi- 
ple Axis Test Inertia Facility (MATH-’) 
at the Lewis Research Center in Cleve- 
land. Ohio (AW Nov. 20, p. 19). This 
facility, installed in the Altitude Wind 
Tunnel, simulates roll, pitch and yaw 
of the capsule and altitude and tempera- 
ture factors of space flight. 

• Survival, disorientation and commu- 
nications training at Navy’s School of 
Aviation Medicine at Pensacola, Fla. 


• Concentration on the engineering 
specialty areas assigned to each pilot and 
trading of what already has been learned 
by each man about his specialty. In 
addition to having been on the road as 
a group for a good part of the time since 
last August, the pilots have been making 
individual trips in connection with their 
specialties-for example, Leroy G. 
Cooper, whose area is the Armv- 
Chrysler Redstone booster, has made 
trips* to the Army Ballistic Missile 
Agency at Huntsville, Ala., and the Air 
Force Missile Test Center at Patrick 
AFB, Fla. 

• Further study of the McDonnell cap- 
sule itself and participation in the mat- 
ing of the capsule to the Redstone 

• Continuation of academic training 
which has moved from basics into spe- 
cific propulsion systems, navigation 
problems, etc., connected with Mercury. 

• Continuation of instrument profi- 
ciency flying in Convair F-102s. This 
is aimed at maintaining proficiency in 
perception of and reaction to instru- 
ment readings. 

Delivery of the first McDonnell cap- 
sule is due soon. Capsule qualification 
tests using the Little Joe and Redstone 
boosters will follow shortly thereafter, 
and the first manned suborbital flight 
in a Redstone-boosted capsule may 
come before the end of Fiscal 1960 — 
although the only real time commit- 
ment now in the program is to achieve 
at least one manned orbital flight in 
Calendar 1961. 

Redstone Flights 

NASA still hopes to send each pilot 
on a Redstone ride but this will depend 
upon how much money is appropriated 
for Mercury in the upcoming Fiscal 
1961 budget. 

Manned Redstone flights would send 
the capsule to about 102 mi. altitude 
and 250 mi. range, providing approxi- 
mately 5i min. of weightless or near- 
weightless flight. NASA hopes to 



achieve a force of no more than .02g 
on these flights. 

No other flights to gain weightless- 
ness experience are scheduled before 
the Redstone shots. Maj. Willard R. 
Hawkins, of USAF’s School of Medi- 
cine, who directed the recent flights at 
Edwards, says they produced “very valu- 
able and important physiological data 
that heretofore we have never been able 
to achieve.” He called the project, 
which resulted from more than a year’s 
work by the School of Aviation Medi- 
cine and the Flight Test Center, "a 
first time, a first event wherein we have 
been able to collect this much physio- 
logical data from in flight.” 

Parabolic Trajectories 

The F-100F achieved about twice the 
weightless period in flying parabolic 
trajectories that previous, lower-per- 
formance aircraft have provided. Since 
there is no other two-place U. S. aircraft 
that can appreciably increase the 50 to 
60 sec. weightless periods achieved with 
it, Redstone will be the next step. 

Final answers on the prolonged effect 
of weightlessness will have to wait until 
man has flown in orbit for extended 
periods of hours or days, Maj. Hawkins 
said. But he feels that a period of one 
minute is long enough for the body’s 
normal responses to make an adjust- 
ment to the weightless condition. 

Each Mercury pilot made four flights 
of about one hour each. On each, the 
aircraft was flown through three or four 
zero gravity trajectories of 50 to 60 sec. 
duration. Heart rate, blood pressure 
and respiration were measured continu- 
ously and telemetered to a ground sta- 
tion simultaneously with measurements 
of acceleration of the aircraft in all 
three axes, so that physiological informa- 
tion could be correlated precisely with 
the amount of gravity existing at any 
given time. 

On the first flight, each pilot was re- 
quired to perform tasks on a psycho- 
motor work unit throughout the weight- 
less periods. Response time and speed 
and accuracy of his ability' to reach for 
objects or to specific points were meas- 
ured to see how they differed from nor- 
mal. Ordinary flight suits were wom. 

On the second flight, pilots wore 
Navy Mark 4 pressure suits because the 
F-100F was not equipped to take the 
oxygen, ventilation and other connec- 
tions on the prototype Mercury pres- 
sure suits. Pilots ate food of different 
sized grains, opening the face plate of 
the suit and squeezing the food from 
toothpaste type tubes provided by the 
Army Quartermaster Corps. They drank 
water from a squeeze type catsup bottle 
and an experimental bottle. In a normal 
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capsule flight, the pilot's suit would not 
be pressurized and he would travel with 
his faceplate open. 

On the third flight, the Mercury 
pilots flew some of the parabolic 
trajectories themselves from the rear 
seat to allow them to measure their 
own responses and reaction times in 
weightlessness. 

The fourth flight was a repeat of the 
first. This permitted comparisons to 
see whether pilot performance improved 
through exposure to weightless flight. 
Flight Trajectory 

Flights were flown by three pilots 
from the school. Equipment was 
checked out before takeoff and during 
the climb. At 40,000 ft. the aircraft 
was pushed to the highest Mach num- 
ber consistent with fuel and time re- 
quirements, and a gradual dive was be- 
gun to increase speed without losing 
too much altitude. 

Dive angle was 30 deg. by the time 
an altitude of 25,000 ft. was reached. 
Between 25,000 and 20,000 ft. maxi- 
mum speed was reached, and the nose 
was rotated upward to an angle of atti- 
tude of 55 deg. 

Power was reduced and, as the air- 
craft moved upward, zero gravity was 
achieved in all three axes. Depending 
on ambient air, the engine and the 
Mach number at which the weightless 
period was entered, it could be held 
over the top of a parabola that usually 
reached upward to 35,000 ft. One 
reached 45,000. The F-100F had to go 
over the top at an airspeed no lower 
than about 160 kt. to avoid compressor 
stall. 

On the down side of the parabola, 
airspeed increased but weightlessness 
could be held until die aircraft reached 
20,000 ft. 

Dive angle sometimes reached al- 
most to 90 deg. on the down side as 
the pilot attempted to hold weightless- 
ness for as long as possible. 
Psychomotor Task 

A pull-out was made at no more than 
3g. Tlie aircraft could then climb into 
another parabola. In the case of the 
Mercury flights, however, the 3g’s were 
held for a full minute immediately after 
the weightlessness period, to allow the 
Mercury pilot to evaluate the differ- 
ence. In one flight, he had a psycho- 
motor task to do or had to feed himself 
during the 3g period, and he also flew 

Mercury pilots also transmitted flight 
reports of the type they will send from 
the capsule at both zero gravity and lg, 
and there was no noticeable difference. 
Scott Carpenter said control tasks were 
much more difficult to perform in the 
centrifuge at as much as 14 to 16g than 
under a weightless condition in the 
F-100F. 


General Electric has bought a Sud 
Aviation Caravelle to conduct flight 
tests of a Mark VII version of the two- 
engined jet transport to be fitted with 
General Electric CJS05-23 aft-fan pow- 
erplants (AW June 22, p. 71). 

The engine manufacturer expects to 
receive its Caravelle in July of this year. 
It will be fitted with the aft-fan engines 
and go into flight testing at General 
Electric’s facility- at Edwards AFB, 
Calif. 

Performance figures cited by General 
Electric for the Mark VII Caravelle in- 
clude a 540 mph. cruising speed (see 
tabic). This compares with 515 mph. 
for the four Caravelles recently ordered 
by Sabena (AW Dec. 21, p.*28) with 
Mk. 6 versions of the Rolls-Royce Ra. 29 
engine. Thrust of the General Electric 
engines is listed as 16,100 lb., compared 
with 12,500 lb. for the Ra. 29 Mk. 6. 
Range is listed as 2,000 stat. mi. for the 
aft-fan Caravelle vs. 1,500 mi. for Sa- 
bena aircraft (AW Oct. 19, p. 49). 

Sud said a “family” of engines will 
be available for Caravelle operators in- 
cluding a new Rolls-Rovce bypass en- 
gine, the R. B. 141. This will be avail- 
able at about the same time or slightly 
later than the CJ805-23, according to 
Sud. Thrust of this engine will be 
around 14,000-15,000 lb. 

General Electric and Sud said the 
Caravelle purchase and test program by 
General Electric “marked the begin- 
ning of a collaboration program” be- 
tween the American company and the 
French manufacturer, and would result 
in the "early availability' on the world 
market” of the Mark Vll Caravelle. 

The General Electric aft-fan engine 
will also power the Convair 600. The 
fan is a one-stage compressor-turbine 
system with combination compressor 
and turbine wheel. The wheel is free- 
floating, supported by two bearings. It 


rotates in opposition to the basic engine. 

The thrust reverser is an external 
clamshell configuration. 

The CJ805-23 is scheduled to go into 
flight test in early March on a Douglas 
B-66A leased from the Air Force. This 
airplane was used in testing the CJ- 
805-3, commercial turbojet engine 
which will power the Convair 880 (AW 
Dec. 21, p. 29). 

General Electric will modify the na- 
celles of the Caravelle, install the aft- 
fan engines and begin the Caravelle 
flight program while the B-66A pro- 
gram is still under way. 
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Stable 1960 Sales, Low Profits Forecast 


Washington— Continued high sales 
level during a period of major change 
is predicted for the coming year by the 
Aerospace Industries Assn., but no im- 
provement in the industry’s profit pic- 
ture is expected. 

Sales arc expected tc run well over 
S10 billion in I960, close to the Sll bil- 
lion level of the past two years. Sales 
trend of the dozen major airframe man- 
ufacturers paralleled the total industry 
figures in the past year, and AIA esti- 
mates for 1959 vary little from the S7.5 
billion reported for 1958. 

Profits of these 12 companies con- 
tinued their decline and reached an 
earnings to sales ratio of 0.9% in the 
first nine months of 1959 as compared 
with 2% in the same period of 1958. 
Final profit rate for the year may show 
an improvement over the nine month 
figure, but the end of long production 
runs and the increase in research and 
development work are expected to keep 
profits low. 

Reporting on the state of the indus- 
try in a period of major change, AIA 
President Orval R. Cook said the de- 
cline in military aircraft production 
was matched by increases in missile and 
space program spending to keep total 
sales volume at about the same level 
as in 1958. Increased commercial sales 
also helped offset the decline in mili- 
tary aircraft production. These same 
factors are expected to keep 1960 sales 
close to the 1959 level. 

During 1959, production of military 
aircraft declined from the 1958 pace of 
5,700 units to about 2,400. At the 
same time, spending for procurement 
and production of missiles rose to 
S5.49 billion for Fiscal 1959. 

Backlog Decline 

The decline in military aircraft pro- 
duction is reflected in the industry 
backlog, which dropped Sl.l billion 
between Jan. 1 and Sept. 50 last year. 
Backlog was SI 2.1 billion on Sept. 50, 
1959, and reduction in orders for mili- 
tary aircraft accounts for about S750 
million of the decline during the 
nine month period. Commercial back- 
log also declined slightly during the 
year as turbine transport deliveries in- 
creased. 

Cook observed that changes taking 
place in the industry' for the past sev- 
eral years had "exerted an especially 
acute impact” during 1959. He said 
these changes were primarily caused by 
the swing in emphasis from aircraft to 
high performance guided missiles and 
by the national determination to "pro- 
vide for these new weapons, and at the 
same time maintain an existing offen- 
sive-defensive military organization un- 
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dcr a relatively fixed budget ceiling.” 

Noting that current industry effort 
is concerned primarily with research 
and development rather than produc- 
tion, Cook said: 

“To meet and solve these problems, 
aircraft and missile manufacturers have 
made and arc continuing to make ra- 
dical changes in their organizations 
in order to cover the broad scope of 
aircraft, missiles, spacecraft, their pro- 
pulsion systems, guidance and related 

"The impact of technological prog- 
ress on the industry has been magnified 
by the cancellations, cutbacks and 
stretchouts of both development and 
production programs resulting from gov- 
ernment efforts to operate within a 
fixed budgetary ceiling. Especially af- 
fected by these actions has been man- 
agement’s ability to reorganize and 
reprogram its efforts and activities on 
an orderly, sound and economic basis.” 
Increasing Competition 

With the trend away from volume 
production and toward precision fab- 
rication of limited quantities. Cook 
notes that “more and more companies 
are competing for fewer and fewer 
contracts." 

Another effect has been the contrac- 
tion of the industry from its April, 1957, 
postwar employment peak. By the end 
of last September, the total work force 
had dropped 18% to 750,000, but it 
is expected to remain at that level 
through the early part of 1960. 

A change on the average skill of the 
work force resulting from the trend to 


New York— Thermoplastic recording, 
a wide band and high density recording 
technique revealed recently by Dr. Wil- 
liam E. Glenn of General Electric Co., 
may have important applications in 
military and traffic control radar, data 
storage and satellite surveillance. 

The technique could challenge the 
position currently dominated by video 
tape and photographic film. I'herino- 
plastic recording has resolution com- 
parable to that of photographic film 
and a bandwidth exceeding that of 
video tape, according to Dr. Glenn. 

With this technique, it may be pos- 
sible to obtain large and high intensity 
displays of radar information for mili- 
tary or traffic control purposes. A corol- 
lary to this application, one industry 
source comments, would be color radar 


more research and development work 
is reflected in wage trends. AIA reports 
the average hourly wage has increased 
from S2.51 in 1958 to S2.65 last Sep- 
tember, and the average weekly wage 
increased from S101.91 in 1958 to 
SI 06.80 in September, 1959. 

Cook called the increasing deliveries 
of turbine transports and their enthu- 
siastic acceptance by the traveling 
public “perhaps the highlight of 1959." 
About 245 of these transports had been 
delivered to domestic and foreign air- 
lines by the end of the year. Sales 
volume of smaller business and utility 
aircraft followed its upward trend, 
growing from 6,414 units valued at 
about $155 million in 1958 to 7,100 
units worth S170 million last year. 
Commercial Sales 

Total commercial aircraft, engines, 
propellers and parts sales hit an esti- 
mated $1.7 billion last year as com- 
pared with $1.4 billion in the previous 
year. AIA estimates that commercial 
aircraft production, including helicop- 
ters, totaled 8,100 units in 1959, an 
increase of 1,240 units over 1958, and 
that the value of civil aircraft produc- 
tion increased 66% over the 1958 
level. Of the estimated 260 transports 
delivered in 1959, 245 were turbine- 
powered, and manufacturers had orders 
for 452 turbine transports worth $2 
billion at the end of October. 

Helicopter operators in the U. S. and 
Canada increased from 120 to 160 dur- 
ing 1959, and the number of helicop- 
ters in service rose from 500 to 640 in 
the same period. 


displays in which friendly aircraft 
could be distinguished from hostile air- 
craft by different colors. 

High density of information storage 
of the new technique offers unusual ad- 
vantages for computer applications and 
satellite surveillance. An informed 
source within the company indicates 
that a number of General Electric oper- 
ating departments were apprised of this 
development over a vear ago in an ef- 
fort to spur applications work. 

A thermoplastic recording sequence 
proceeds as follows: Charges are depos- 
ited by an electron beam modulated by 
the signal being recorded on the sur- 
face of a thin thermoplastic film-a 
plastic with a comparatively low melting 
point— superimposed on a high tempera- 
ture substrate coated with a transparent 
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Thermoplastic Recording May Have 
Future in Traffic Control Radar 



HTV-2 Rocket Attains Mach 10 


Curtiss-Wright HTV-2 is launched at Holloman AFB, N. M., and attains Macli 10 within 10 sec. after launch. The three-stage research 
rocket was developed by Curtiss-Wright’s Santa Barbara Division for USAF's Air Research and Dcs'clopmcnt Division. A modified HTV-2 
three-stage rocket recently launched an 18-in. Boeing model of a winged hypcrvelocity vehicle at Holloman AFB. 


conductor. The thermoplastic is then 
heated by passage over heating elec- 
trodes, subsequently deformed by the 
electrostatic forces between the de- 
posited charges and those of the sub- 
strate. Deformations are then solidified 
as the heat diffuses into the substrate 
after the film passes over the electrodes. 
Depending on the viscosity of the 
melted film, deformations can be 
formed in several milliseconds. 

Images can then be projected in color 
or black and white by different optical 
systems or can be converted into suit- 
able electrical signals. 

General Electric hopes to get a head 
start in the development and applica- 
tion of thermoplastic recording, a 
source in the company says, but the 
company is expected to license the 
technique to others. 

The thermoplastic film can be used, 
erased and reused thousands of times. 
Erasure is effected by reheating the film 
well above its melting point, thereby 
dropping its conductivity, and discharg- 
ing it. Deformations are flattened out 


by surface tension of the film itself. 

The thermoplastic technique is re- 
ported to be an outgrowth of a Swiss 
development using oil. Dr. Glenn rea- 
soned, according to this report, that 
something more permanent could be 
achieved with film. 

Dr. Glenn described a developmental 
thermoplastic recorder contained within 
a continuously pumped vacuum cham- 
ber to obtain higher writing density, 
and speed, and better reproducibility. 
The film, driven at a constant speed by 
a drive capstan, plays off a reel, is 
charged by the beam, then passes over 
the RF electrodes. An optical system 
can be installed after the RF electrodes 
to provide continuous monitoring of 
the recording (otherwise the film need 
not be heated and the deformations de- 
veloped for several days as the charge 
patterns would be retained). Charges 
are deposited in a television type raster, 
with the electron beam sweep across the 
film providing the horizontal raster and 
the motion of the film supplying vertical 


For reading color images, Dr. Glenn 
says, a condensing lens images line light 
sources in a projection system on a se- 
ries of opaque bars before the projec- 
tion lines. The film is placed between 
the condensing lens and the bars. When 
deformations form a diffraction grating, 
light will be detracted through the slots 
and imaged in a position on the screen 
corresponding to the position on the 
grating. Spacing and amplitude of the 
grating determine the color of the ele- 
ment and the intensity of the diffracted 
light, respectively. 

’I lie slots only permit passage of a 
single primary color. To form a color 
which is the sum of two or more pri- 
mary colors two or more gratings each 
with a spacing corresponding to a sin- 
gle primary' color can be superimposed. 

For recording analog signals the in- 
tensity' of a single electron beam can be 
modulated; for a split beam, both grat- 
ing spacing and intensity arc modulated. 
Binary digits can be made to appear as 
the presence of one of two colors, one 
for a “0,” another for the “1.” 
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Pilots, Carriers Debate FAA Plan 
To Alleviate Los Angeles Noise 


By Robert H. Cook 

Washington — Federal Aviation 
Agency proposal to relieve the aircraft 
noise and traffic control problems at Los 
Angeles by means of a special regula- 
tion has become a hotly contested issue 
between residents of the California 
city and virtually every phase of avia- 
tion using Los Angeles International 

Against a background of complaints 
from Los Angeles residents who say they 
are being "tormented" by the “new and 
awesome” noise of heavy jet transport 
traffic, FAA has proposed a new regula- 
tion that would establish a traffic pat- 
tern area around the airport for a five 
mile radius and extend upward to a 
2,000 ft. altitude. 

Within this area, operating proce- 
dures, designed to route air traffic away 
from dwelling areas and reduce the 
noise problem by permitting aircraft to 
climb out faster, establish a preferential 
runway for landings and takeoffs by all 
aircraft whenever surface wind velocity 
is less than five knots. Traffic entry into 
the pattern would be made at a 45 deg. 
angle to the downwind leg of the run- 
way with the aircraft required to main- 
tain an altitude of 1,500 ft. 

All jet flights between 10 p.m. and 
7 a.m. would be required to use the 
westerly takeoff on the preferential run- 
ways with a rapid climbout above the 
ocean shoreline. Aircraft flving east 
would have to attain an altitude of 
1,500 ft. before turning to an easterly 
heading. Takeoffs to the east, which 
would be permitted at other hours, 
would be made in a straight-ahead 
climb to 1,500 ft. before proceeding on 

In a special ruling for jet operations, 
FAA said that required wcstcrlv take- 
offs would dcDend uDOn having no 
more than a 10 kt. downwind so that, 
under most wind conditions, jet depar- 
tures would be made over open water 
instead of residential areas. 

Proposed Landing Rules 

New landing rules for jets also would 
require the aircraft to approach at not 
less than a three degree ILS glide path 
slope from anv point between the outer 
marker and the point of touchdown. 
Any aircraft not planning to land at the 
international airport or any of the three 
smaller airports in the area would be 
prohibited from operating within the 
designated airspace unless specifically 
authorized to do so by air traffic control. 
Aircraft using the nearby Hawthorne, 
Hughes or Santa Monica airports gen- 


erally would enter and depart from the 
area at an altitude of 1,000 ft. How- 
ever, aircraft weighing 12,500 lb. gross 
or less would maintain 600-ft. altitude. 

Los Angeles and surrounding com- 
munities within the special traffic area 
have backed the FAA proposal, with 


that the suggested operating patterns 
should be further removed from their 
towns. The California Aeronautics 
Commission also backed the proposal 
but told FAA that the suggested 
changes duplicate existing state laws 
governing the issuance of airport oper- 
ating permits. The commission said it 
favors settling the problem at the local 
level by further modification to state 

A number of private citizens in com- 
ments to FAA generally expressed sup- 

rt for the plan but most said it should 

carried even further. Additional sug- 
gestions included mandatory noise sup- 
pressors for jets; all takeoffs to be made 
away from the area to the west; in- 
creased jet training for pilots; a boost 
in the glide path to eight degrees to 
further eliminate noise; establishment 
of noise monitoring stations, and the 
printing of carrier compliance records 
in local newspapers. 

ATA Stand 

Air T ransport Assn., commenting for 
its member airlines, said it approves of 
the principle behind the planned regu- 
lation but objects to compliance with 
the three degree |lide path altitude and 

ATA said the suggested angle should 
not be stipulated until it has proven to 
be safe. Normal operating procedures, 
ATA said, allow the pilot to "undercut" 



the prescribed angle in order to "flare" 
the landing aircraft for touchdown near 
the end of the runway. Complying 
with the FAA proposal could result in 
using more runway space for lauding 
and introduce a risk of overshooting, 
the association maintained. 

ATA also said the airlines arc "par- 
ticularly disturbed” by the night restric- 
tions on jet operations and feel that 
use of the preferential runway should 
permit jet operations on an unrestricted 
24-hr. basis providing the takeoffs are 
made with a downwind limit of 5 rather 
than 10 kt. ATA also suggested that the 
plan, if adopted, shoulabe temporary’, 
lasting no more than a year, in order 
to permit a review at a later date. 

Air Line Pilots Assn., contending that 
adoption of the rule would lead to 
“chaos, confusion and a compromise 
with safety,” pointed out that turbo- 
jets cannot always meet the same varia- 
tions in operating techniques possible 
with piston-engine aircraft. ALPA urged 
FAA to first formulate a general basic 
operational criterion for noise abate- 
ment procedures that could then be- 
come a guide for local application. 
Major ALPA Objections 

Among its major objections, ALPA 
criticized downwind jet takeoffs and 
pressed for easterly jet takeoffs as a 
safety measure regardless of the noise 
problem. Compliance with the current 
rules for night jet operations, calling for 
takeoff with a downwind component of 
nine knots, already have brought a num- 
ber of complaints from pilots who con- 
tend it is difficult to become airborne 
under these conditions, ALPA said. 

Imposition of the three degree glide 
slope altitude, ALPA said, would do lit- 
tle to improve safe orations and, be- 

high sink rate and the problem of 
checking inertia loads during flareout, 
result in hard landings under adverse 
weather conditions and attendant strain 
on the aircraft. 

The pilots' union also objected to an 
FAA stipulation that pilots not wishing 
to use the preferential runways should 
file within 48 hr. a written report citing 
their reasons for requesting another run- 

'^ALPA says a note by the tower as 
to why the aircraft was not directed 
to a noise abatement runway should 
be sufficient. 

Calling for a more practical solution 
to the problem of noise over residential 
areas, ALPA said, "regulations can only 
move the noise vertically or laterally. A 
satisfactory solution to the basic prob- 
lem can onlv be achieved by a substan- 
tial noise reduction at the source or the 
removal of residential areas from ap- 
proach zones at high density airports." 

Both the Aircraft Owners and Pilots 
Assn, and the National Aviation Trades 
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Assn, say they regard the FAA plan as 
unnecessary and one that places too 
great a limitation on light aircraft of 
less than 12,500 lb. gross weight. 

AOPA noted that the traffic control 
area's ceiling of 2,000 ft. and the re- 
quirement that air traffic control have 
sole authority to permit penetration of 
the area could effectively dose the en- 
tire area to anv lightplanes operating 
under the ceiling because of poor 
weather conditions. The organization 
said its members have encountered this 
difficulty when they were refused land- 
ing permission, although weather condi- 
tions were still above the prescribed 
local minimums. 

AOPA said it was reluctant to "put 
more power in the hands of controllers 
if such abuses are to be tolerated.” The 
organization also objected to the re- 
quirement that would force light air- 
craft to use preferential runways since, 
it said, the smaller planes can climb out 
faster and turn away from departure 
paths without delaying traffic. 

NATA had much the same objections 
and cautioned against any ruling that 
would permit controllers to shut down 
VFR traffic merely because they are 
"too busy." The organization also took 
issue with the 1,500 ft. traffic pattern 
at Los Angeles International for light- 
planes on grounds that 1,000 ft. would 
be sufficient for noise abatement and 
would avoid the danger of the smaller 
planes being caught in the slipstreams 
of heavier aircraft. 

The Airport Operators Council told 
FAA it approves the proposal but fears 
that it may not be extensive enough to 
solve the noise problem. Should it be 


NASA Will Form 
Biosciences Division 

Washington-National Aeronautics and 


Space Administration is expected to ere- 



ties in this field. It is understood that 
the committee recommended creation of 


prospective directors for the division. 
The committee was chaired by Seymour 
S. Kcty, chief of the clinical science 
laboratorv at the National Institute of 
Mental Health at Bcthesda, Md. Dr. 
Clark T. Randt, NASA space medical 


USAF Restricts C-121G 

Washington— Air Force removed 63 
Lockheed C-121G aircraft using the 
Curtiss- Wright R33 50-91 engine from 

measure last week, pending special in- 
spection and overhaul of the engines. 
The aircraft are continuing to hard cargo 
while waiting their turn for inspection. 

Restriction is a result of a varictv of 
engine troubles but not the result of 
accidents or major incidents, USAF said. 
Because of the seasonal lag ill passenger 
flights, most of the slack is being taken 
up by Douglas C-118s. but MATS said 
there is a possibility that commercial 
carriers may be asked to carry a small 
amount of the traffic. 

Aircraft affected are based at Charles- 
ton, S. C., in the Eastern Transport Air 
Force and at Naval Air Station, Moffett 
Field, Calif., in the Western Transport 
Air Force. MATS, which has had the 

Calendar 1959. stressed that the aircraft 
would have been grounded rather than 
restricted had the engine troubles cre- 
ated any real danger. The aircraft are 

and overhaul was indicated. USAF said. 

President Eisenhower’s Transport, the 
Columbine, is not affected, ft and other 
C-121s in MATS’ Special Air Missions 
Division use other models of the R3350. 


adopted. AOCA suggested that the 
flight limitations be written into air 
carrier certificates and that each aircraft, 
as a condition of certification, be re- 
quired to display a performance that 
would assure it could operate safely 
without any undue noise annoyance 
over inhabited areas. 

The organization also suggested that 
the proposal be amended to require 
both the pilot and his company to jus- 
tify any deviation from a preferential 
runway assignment and that westerly 
takeolfs follow an imaginary extension 
of the centerline of the runway until 
beyond the ocean shoreline. 

News Digest 


Russian designer A. N. Tupolev is 
working on a medium-range transport 
to be designated Tu-124. The craft will 
feature "more powerful engines of a 
new type" designed by P. A. Soloviev. 

ACF Electronics, a division of ACF 
Industries, Inc., located in Alexandria, 
Va.. will be sold to the Illinois Tool 
Works of Chicago, effective Feb. 1, if 
directors of both companies approve, 
confirming earlier Aviation Week re- 
port that ACF Industries would take 
such action (AW Oct. 26, p. 37). 


Capital Airlines has leased seven 
DC-6Bs from Pan American World Air- 
ways to provide additional aircoach serv- 
ice on its route between Great Lakes 
cities and Florida. First of the seven 
aircraft will be available for scheduled 
service Jan. 28. following pilot training 
and modification of the aircraft to an 
88-seat daycoach configuration. In- 
creased capacity will boost available 
scats 22% on Capital's Florida routes. 

Cessna and Piper Aircraft companies 
last week reported record sales for their 
1959 fiscal years. Cessna sales were 

5105.786.000. or 10% higher than last 
year, and earnings rose to $7,937,000 or 
S7.41 a share compared with 55,109.- 
000 or S4.84 a share the year before— 
a 55% increase. Piper sales rose to 534,- 
263,000 compared with S27, 109,000 
the year before and earnings to 52,782.- 
000 or S3 a share as against the previous 
year’s S2,188,000 or 52.36 a share. 

Bcndix Aviation Corp. net income 
for Fiscal 1959 was S27.400.000 or 
S5.37 per share on 5,104,365 shares 
outstanding: figure is 29% higher than 
Fiscal 1958 net earnings of 521,171,902 
or 54.18 per share on 5,063,825 shares 
outstanding. Fiscal 1959 sales totaled 

5683.800.000, 10% more than the 
previous vear’s sales of 5619,138,095. 
Backlog bn Sept. 30 was 5511 million, 
compared with S465 million. 

British Overseas Airways Corp. ex- 
pects to receive this month the first 
of 15 Boeing 707-420s powered by 
Rolls-Royce Conway jet engines. 
BOAC hopes to put the aircraft into 
service over North Atlantic in April. 
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Four leaders in the field of electronics have been com- 
bined to form General Precision, Inc.— a new company 
with unique qualifications to serve this age of precision. 

The four, which have become divisions of the new or- 
ganization, are GPL (General Precision Laboratory) , 
Kearfott, Librascope and Link. Each of these was 
formerly a subsidiary of General Precision Equip- 
ment Corporation. 

The GP divisions today are pacesetters in airborne, 
shipborne and ground electronics subsystems. In their 
new integrated organization, they will also be better 
able to provide advanced control and support for major 
military subsystems, and to offer superior data handling 
systems for all military services, business and industry. 


GENERAL PRECISION ino . 



GPL DIVISION is playing the major role in development of a 
new air traffic control system for the Federal Aviation Agency. 
It is the world’s largest manufacturer of Doppler air navigation 

turn military and general business and industrial applications. 

KEARFOTT DIVISION is one of the nation’s leading producers of 
precision components such as gyroscopes, synchros, tachometer 

borne hydraulic products. Kearfott is also a leader in the produc- 

LIBRASCOPE DIVISION produces an unexcelled variety of digital 
and analog computers -from a one-half cubic foot digital com- 
puter for aircraft and missile navigation to a large-scale ground 
computer for air traffic control. 

LINK DIVISION is the world’s largest manufacturer of flight 
produces specialized analog-digital computers, inductive identi- 

gaging equipment and electronic systems for a wide range of 
industrial and defense applications. 


the country this year will 
provide employment for 
15,000 people, including 
A, 500 engineers. 




AIR TRANSPORT 


Renault Airlifts All Auto Parts to U. S. 


Frencli company to ship about 1,500 tons of parts 
over Atlantic this year in 150 chartered planes. 
By Glenn Garrison 


New York— Renault, Inc., expects to ship about 1,500 tons of automobile 
parts across the Atlantic this year in 150 chartered planes. 

The French manufacturer began moving all parts for its cars to the United 
States by air in November, 1958, and has airlifted about 900 tons of parts in 


90 chartered flights since that time. 

By shortening time in transit, re- 
ducing inventory, cutting packaging 
and handling costs and damage, the 
operation has resulted in a net dollar 
saving as well as making possible better 
sendee to Renault distributors and deal- 
ers in North America. 

Classic Example 

The experience is almost a classic ex- 
ample of the air freight sales approach 
which relates all distribution factors in 
estimating the cost of air versus surface 
transportation. 

The Renault parts formerly moved by 
a combination of routine sea transport 
and emergency basis air freight via 
scheduled flights. They now move, on 
a weekly schedule, by chartered Douglas 
DC-6A and Lockheed 104911 aircraft 
from Orly Airport, Paris, to New York 
International Airport. Time from Idle- 
wild to the bins of Renault's central 
parts depot in Queens. N. Y., is now a 
maximum of five working days, com- 
pared with 20 working davs under the 
old system. 

A planeload can be moved to the 
depot in two trailer trucks, whereas 12 
platform trucks formerly were required 


to handle the bulky crates in which the 
parts were packed for surface shipment. 
By air, no crates arc necessary and many 
parts are shipped loose, with light car- 
tons being the only required exception. 

At Idlewild, shipments arc moved 
directly from plane to truck if they can 
get immediate customs clearance, or 
go onto an air freight dock to await 
clearance when necessary. 

Transit time across the Atlantic by 
sea was two weeks and that meant carry- 
ing a much larger inventory than is 
necessary by using air transports. It also 
was necessary to crate the parts and 
send them by rail to the port of em- 
barkation in France, usually Le Havre. 

Damage to the parts ran about 50% 
in the sea operation, according to Guy 
Gaffet, manager of Renault's New Yorlc 
central parts depot. By air, damage now 
amounts to 3bout 5%’. This drastic re- 
duction in damage helps the parts oper- 
ation in several ways, including the 
reduction of extra-large inventories for 
parts particularly susceptible to damage, 
and savings in time lost when damaged 
parts arc sent out for local repair. 

From the central depot in New York, 
the Renault parts go out to 17 distribu- 


Renault Cost Comparison 
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tor warehouses in the U. S., Puerto Rico 
and Hawaii, where they are available to 
some 800 dealers. Movement from the 
central depot to these subwarchouses is 
not by air except for emergency pur- 
poses. Rate differential domestically is 
still too great to make the use of air 
profitable in this stage of the distribu- 
tion, according to Gaffet. 

It cost Renault about 40 cents per 
pound for the actual air shipment when 
the chartered operation began, Gaffet 
said, compared with 17 cents a pound 
by sea. The air rate now has been 
brought down to about 34 cents, largely 
through better handling methods de- 
veloped by Renault as experience was 
gained in programing payloads. At the 
beginning, about eight tons were loaded 
on a DC-6A and 10 tons on a Super H. 

This has been increased to 10 tons 
for the 6A and 1 3 tons for the Super H, 
and is expected to increase further, 
thus cutting the rate per pound of the 
shipments. New York now orders heavy 
parts once a month and lighter parts 
once a week, enabling the load planners 
in France to mix the parts for most 
economical loads. 

Charters arc set up 5 to 10 days ahead 
at maximum, but usually two or three 
days is sufficient time to arrange each 
charter. 

Gaffet believes widespread use of jets 
will improve the cost picture further. 
Numbers of piston aircraft will be avail- 
able for low-cost operation and produc- 
tion of the high-capacity jets themselves 
should bring lower rates. Air freight 
rates arc coming down faster than 
steamship rates, he said. 

Auto Shipment 

Gaffet agrees with Francois Crouzct, 
general import manager of Renault's 
operation here, that air shipment of the 
automobiles themselves would offer 
many advantages but that presently it is 
out of the question. 

While the company is interested in 
such a development, Crouzct sees it as 
presently in the “dream" stage and im- 
possible with present aircraft. The cars 
arc light for their space requirements 
in an airplane and ton-mile costs are 
therefore high. Exact space dimensions 
of proposed new aircraft, and possibili- 
ties for fitting in a maximum number 
of cars-for example, possible second- 
decking— are among the more impor- 
tant considerations to the potential air 
shipper of automobiles, Crouzct pointed 

However, even the distant possibility 
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Raytheon to Distribute by Air 

Westwood, Mass.— Raytheon's Distributor Products Division expects next month 
use of air freight with automated order and inventory handling. 

sales approach based on relating transportation costs to the whole distribution 
pattern. Ill Raytheon’s case, the decision to eliminate warehouses and supply 
distributors by air freight depended on the availabilitv of the new communications 
cq i| cr t \\ ester U o Tel-O-Riginator. This equipment, which will transmit 
pre punched order information from distributors throughout the country to the 
data processors at Westwood, has been available only recently, according to John 
Thompson, manager of the Distributor Products Division. A fast means of tfans- 
mitting orders was needed and other methods, such as use of teletype, would have 
been too expensive for the operation to pay, Thompson told Aviation Week. 

With the new distribution system, the division expects to cut duplicated inven- 

and to save on tax, back-ordering and extra billing costs. Schedule calls for receipt 
of the first Tel-O-Riginator equipment Feb. 1 for use at Atlanta, one of the Divi- 
sion's four branch warehouses in the country. The regular basic use of air freight 
will begin at that time, and the Los Angeles, Portland and Chicago locations will 
be phased in in that order. 

Meanwhile, the division is using air freight on a daily basis from Logan Inter- 
national Airport to test the airlines' performance in meeting schedules. Perform- 
ance has been fine so far. Thompson said. American Airlines will handle the 
major portion of the air distribution. Much of the material now moving from 
Boston to the West travels in American’s Boeing 707-120 jet cargo holds. 

The Raytheon division operates a special warehouse near Westwood with semi- 
automatic packaging equipment to feed packages to trucks which carry them to the 
airport. American takes some of the material on an all-cargo Douglas DC-6A sched- 
ule which leaves nightly for the West. American handles the entire air freight 
operation, turning shipments over to other airlines where routes indicate. Eastern, 
for example, hauls the Atlanta materials. According to American, it had been 
working on Raytheon for five years to sell the “total marketing" concept. The 

includes analysis of a company's approach to its product distribution. 

Raytheon calls its new system “Unimarket” and says it will provide 24-hr. deliver- 
ies to distributors in principal U.S. cities. Average time from order to delivery 
will be cut from seven days to one day, the company said, and in some cases 13 
days will be saved. 

The pre-punched cards, sent out with the merchandise, provide automatic inven- 
tory control. As the system is first phased in, Tel-O-Riginator transmitters will be 
located at district offices of the cities where the warehouses are now in operation. 
By the end of 1960, Thompson said, the division expects to have installed more than 
200 sets so additional distributors can order directly from Westwood. Ultimately 
the system will include over 600 sets, he said. 

distribution will be used-i.e., the new system and the old one-to cover needs until 


of importing the cars by air is of in- 
tense interest to Crouzct. Under the 
present surface system, about 15,000 
cars are in the pipeline between factory 
and dealer at a given time, and the 
statistical average for a single car to get 
to its dealer is 44 days. Each dealer now 
must carry a minimum of a month's 
supply and program months ahead. 

Renault's first use of regular airlift 
in its parts distribution occurred in 
exporting to England, according to 
Gaffet. The same problems of crating, 
handling, damage and the like led to 
chartering of twin-engine planes from 
Air France for the cross-channel opera- 
tion. Renault first came to the U. 5. in 
1945, and regular use of air for parts 
movement has been under considera- 
tion for some time. Only recently, how- 
ever, has the volume expanded to the 
point where the company found it ad- 
visable to undertake the experiment. 

Air-minded Renault also was recently 
considering the operation of its own 
transatlantic airlift, leasing or buying 
surplus piston planes (AW Dec. 21, 
p. 34). Working on the basis of a six- 
plane fleet, the company found from 
its studies that the operation wouldn’t 

The current charter airlift involves 
DC-6As for the most part with a few 
Seaboard & Western Super Hs. Other 
airlines include Pan American, KLM 

Renault is the second largest ex- 
porter of cars to the U.S., with 14% 
of the market, according to Gaffet's 
figures. Volkswagen is first with 18%. 

Volkswagen uses air transportation 
for its parts on an emergency basis only, 
a spokesman told Aviation Week. 

Renault imported 57,000 cars last 
year and the 1959 total will run about 
100,000, Crouzet said. 

Russian Pilots Attack 
Territorial Rivalries 

Moscow— Russian airline pilots are 
complaining that they and their pas- 
sengers are treated like unwelcome 
foreigners when they' land at some 
Soviet airports located beyond the ter- 
ritory in which the plane is based. 

Biggest target of criticism is the 
Irkutsk field, a major stop on Aeroflot's 
trans-Siberian run, which passes through 
several territorial administrations. Pilot 
1. Ryzhkov recently declared: 

“Crews from other jet transport sub- 
divisions who land at Irkutsk are not 
given the same treatment as locally- 
based crews. Thus they do not have 
an equal opportunity to fulfill their 
traffic quotas. 

“Wien both ‘foreign’ and local 
planes are available, Irkutsk authorities 
channel passengers and cargo to 'their 


own' craft. The 'foreign’ flights have 
to leave without full loads. 

"Crews based at Irkutsk complain, 
in turn, about the narrow favoritism 
shown by officials at Moscow's Vnu- 
kovo field and Khabarovsk Airport. 

"As the saying goes, Ivan blames 
Peter and Peter blames Ivan. In the 
final analysis, traffic profits suffer.” 
Ryzhkov also cited these examples of 
inefficiency at Irkutsk: 

“A Tu-104 bound from Moscow to 
Khabarovsk landed at Irkutsk and was 
directed to a remote parking area. Ten- 
twelve minutes passed before two men 
dragged a defective ramp to the plane. 

,i Capt. Urubkov demanded another 
ramp. Thus the passengers were able 


to leave the plane only after waiting 
half an hour. 

“Food for through passengers also 
fails to arrive on time. On one occa- 
sion, there wasn’t any truck to bring 
it. Finally, after an hour, a truck was 
provided. Another hour was required 
to get the food and bring it to the 
plane. 

“When Capt. Aleksevev landed his 
Tu-104 at Irkutsk, he asked for a 
heater. When none was sent, he or- 
dered his flight engineer to find one. 
After two hours, the flight engineer re- 
ported back that there was only one 
heater in operating condition, and 
other planes which arrived earlier were 
still waiting their turn for it.” 
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Fund Sales Spur Airline Stock Decline 


By William H. Gregory 

New York— Airline stocks have en- 
tered another trough of pessimism 
which appears to be in part reaction to 
the glow of investor optimism that 
greeted the introduction to jet equip- 

Investment analysts here don’t be- 
lieve the reaction will reach the depths 
of 1 957's gloom when share prices on 
a level with book values were the rule. 

Prices of the major trunklines have 
dropped 10-1 5 points since the highs 
reached last spring and summer. Some 
further though more modest declines 
were viewed as possible, but the gen- 
eral feeling is that the worst is over- 
barring a general retreat by the market. 
Investment Trusts 

Investment trusts, which can play 
an important role in setting trends be- 
cause of their dealings in large blocks, 
tend to be the most avowed pessimists. 

Whether such fund transactions were 
responsible for 65,000 shares of Eastern 
Air Lines changing hands one day just 
before Christmas (as against a normal 
day’s volume of less than 10,000) is not 
clear, but investment men think so. 
Eastern and American Airlines, both 
fund favorites, have both been fairly 
active on the market in the last few 

Fund selling has been going up since 
the second quarter. Such transactions 
are reported only quarterly, but the 
funds watch each other closely and a 
recent sale of a 70,000-share block of 
Northwest Airlines is common knowl- 
edge among them. 

Less pessimistic are the brokerage 
house analysts. They recognize the 
same problems lie ahead, but weigh 
the effects differently. One debated 
point appears to be earnings projections 
for 1960, with the fund analysts in 
many cases foreseeing earnings at best 
no better than 1959. 

And for still another viewpoint, there 


United, Sud Negotiations 

Chicago— Negotiations between United 
Air Lines and Sud Aviation for the pur- 
chase of 25 Caravellc turbojet trans- 
ports (AW Nov. 23, p. 47) hit a snag 
recently when United asked the French 
manufacturer to accept some of its DC- 
68 and DC-7 aircraft as partial payment 
of the fleet purchase price. The French, 
unprepared for such a proposal, were re- 
luctant at the prospects of entering the 
used-plane market and are now studying 
the plan to determine whether United’s 
counter offer can be handled practicably. 


is that of a commercial banker in- 
terested in airline financing: 

"I don’t see why airline stocks went 
up in the first place,” he said. “There's 

simistic now than there was a year ago. 
The problems were pointed out clearly 
before the jets were ever delivered, in- 
cluding the rise in capacity spelled out 
plainly in the Chcrington report. 

"In a lot of ways tilings have worked 
out better than we expected. We 
looked for a lot of red figures in the 
net income column this year. Our 
loans were written with that in mind. 
It's a tribute in many ways that the air- 
lines have shown the earnings they 

Problems cited most consistently as 
causes for concern: 

• Cost uncertainty. 

• Impending capacity increases. 

• Load factor declines. 

• Competitive pressures. 

• Doubts over the outcome of the Gen- 
eral Passenger Fare Investigation. 

None of these is unfamiliar. But 
the interpretations of their weight and 
immediacy were varied. 

One fund analyst was dismayed over 
cost trends in the last month" or two. 
He felt costs were shaping up greater 
than expected for the jets and that 
more was expected in the way of pro- 
ductivity than has actually developed. 

Another was worried over declines in 
load factors that began this fall and did 
not like the prospect he foresees of fare 
concessions of one sort or another next 
year as possible in response to competi- 
tive and capacity pressures. 

Both were concerned over the in- 
creased fixed charges for depreciation 
and interest which have begun to make 
their appearance (AW Dec. 28, p. 26). 

The highly leveraged condition of 
the airlines was not regarded as appeal- 
ing, the point being made that air 
transportation isn’t the kind of business 
where high leverage is advantageous. 
This is a reference to the large fixed 
debt carried by the airlines; in rapidly 
growing businesses, this can make for 
drastic increases in earnings as burgeon- 
ing revenues cover fixed charges with 

Dilution of Holdings 

One factor that is worrying both the 
fund and brokerage analysts is the dilu- 
tion of present shareholders' holdings 
if and when the airlines seek to raise 
more equity capital. Banks and insur- 
ance company lenders have made it 
plain to the airlines that they feel debt- 
to-cquity ratios are high and that efforts 
should be made to alter the ratio when 
market conditions take a more fav- 


orable turn (AW Mar. 30, p. 47). 

Just such moves bv both American 
and Pan American World Airways last 
spring after their share prices had risen 
above S30 acted as an immediate 
damper on prices at the time. By mid- 
summer some of the funds that had got 
into the airlines in 195S had cleaned 
out their positions and others followed 
as prices generally sagged. 

Sales by funds and a grim outlook 
for the future aren’t always a causc- 
and-effect relationship. Though funds 
usually talk of long term investments, 
in practice they sometimes operate over 
relatively short periods. Thus the action 
of some funds could be viewed simply 
as the taking of a nice profit in hand 
rather than any deliverance of a judg- 
ment on the future of air transporta- 


Optimistic View 


Not all funds arc apprehensive for 
the future in airlines. One large Boston 
institution analyst feels just the oppo- 
site. He made these observations: 

• Depreciation charges because of 
rapidly obsolescing aircraft have ob- 
scured the growth in earning power 
of the airlines since World War II. 
Jets, lie feels, will not obsolcsce so 

some extent. Airlines mav also de- 
emphasize the stress on cash flow and 
pay more attention to carrying revenue 

• Jets, being more efficient equipment, 
will begin to show cost savings next 


• Fears of load factor reductions and 
excess capacity assume that manage- 
ment has no control over the situation 
and that offsetting moves cannot be 

• Fare cutting may be no calamity. He 
believes fare reductions are the way 
that more business can be won. 

This analyst made it clear airlines 
are speculative from an investment 
point of view and require patience by 
the investor, but that as speculative 
stocks go he believes their prospects 
rate above average. 
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Passenger, Cargo Gain 
Predicted by I AT A 

Washington— Significant gains in 
world airline passenger and cargo traf- 
fic were predicted for 1960 last week 
by the International Air Transport 


were made on the basis of Interna- 
tional Civil Aviation Organization fig- 
ures covering the scheduled airlines of 
74 member nations of ICAO. 

Final ICAO tabulations showed a 
worldwide gain of 10% in passengers 
carried for a 1959 total of 96 million 
as compared with 87 million the pre- 


Forecast figures released by Sir Wil- 
liam P. Hildred, IATA director gen- 
eral, estimate that passenger traffic on 
both domestic and international sched- 
uled services may reach the 103 million 
mark this year as compared with an 
expected total of 95 million for 1959, 
with cargo ton miles reaching 1.23 bil- 
lion this year. 

Greatest gains are expected in the 
North Atlantic market, Hildred said, 
with IATA predicting a total passenger 
volume of 2 million during 1960 as 
compared with an estimated 1959 total 
of 1.65 million. North Atlantic cargo 
loads also arc expected to reach 110.5 
million lb. this year as compared with 
81.9 million lb. last year. 

Major portion of the 1960 increase 
in passenger traffic is expected to re- 
sult from the lifting of currency limita- 
tions on foreign travel by a number of 
countries as well as on new holiday 
fares which Hildred contends “should 
release a pent-up demand for air tour- 
ism (in other nations) second only to 
that of the United States.” 

In particular, Hildred said, liberal- 
ized money controls will help make the 
North Atlantic a “two-way street, as 
the airlines have so long hoped." 

Aiding the growth of air cargo traffic 
in 1960 will be lower experimental 
rates for both specific commodities and 
bulk shipments up to 10 tons, he said. 

IATA’s estimates for world traffic 


Cargo ton miles reached 1.29 billion 
in 1959 for a gain of 14% over the 



PanAin May Lease 
707-120 to Pakistan 

Pan American World Airways is ne- 
gotiating with Pakistan International 
Airlines Corp., state-operated airline of 
Pakistan, for lease of a Boeing 707-120 
jet transport to be used on PIA’s 
route between Karachi and London via 

Pan American will not confirm de- 
tails of the proposal, but it is under- 
stood that agreement on terms may be 
reached this month and will involve 
operation with Pan American pilots 
until Pakistani pilots can be trained to 
fly the jet. Responsibility' for mainte- 
nance costs will be borne by the 
Pakistan carrier. 

Lease terms under discussion are said 
to involve payment to Pan American 
of about 550,000 per round trip made 
by Pakistan International. 

The Pakistan airline expects to begin 
thrice-weekly service on the route next 
spring and the jet would be available 
at that time. 

The deal may include an option to 
buy the airplane in two or three years’ 


1959 Traffic Figures 
Show Record Increases 

New York— Preliminary reports by 
several airlines of 1959 traffic results 
show the highest passenger volumes 
ever carried, and marked increases in 
passenger miles flown. 

Trans World Airlines reported an 
expected total of 5.5 million passengers 
carried, an increase of 16.5% over the 
1958 total. Revenue passenger miles 
rose 23% to 5.66 billion. Jet passen- 
gers totaled 610,000 persons carried 
1.172 billion revenue passenger miles. 

TWA’s earnings before taxes for the 
first nine months of 1959 totaled *518,- 

353.000 for a net profit of 59,068,000, 
compared with a loss of 51,824,000 for 
the first nine months of 1958. 

Pan American World Airwavs’ Latin 
American Division carried 1,434,514 
passengers in 1959, up 13%. Revenue 
passenger miles increased 14% to a 
total of 1,442,762,000. Cargo was up 
10% to 82,631.548 lb. 

Continental Airlines reported a 60% 
increase in over-all traffic, with a passen- 
ger total of 1,120,000 and a revenue 
passenger mile total of 675 million. 
The 1958 totals were 854,000 and 422,- 

463.000 respectively. The airline began 
jet operations in June, 1959, and has 
carried 165,000 jet passengers. 

National Airlines said its seat capac- 
ity rose 11% for the year and passenger 
miles totaled 1,157,961,000, highest in 
the company's history'. 

Trans-Canada Air Lines carried 

3.100.000 passengers, topping the 3 
million mark for the first time. Avail- 
able seat miles increased 17.5% to 
almost 3 billion; revenue passenger load 
factor dropped from 70% to 66%. 
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AIRLINE OBSERVER 

► Airlines will refine techniques of flight scheduling this year as a key factor 
in the competitive race for traffic (AW Dec. 28, p. 26). As a result, a general 
move on the part of the industry to use computers to determine the most 
productive flight departure and arrival times in the 100 major markets can 
be expected. Most carriers now feel that insufficient marketing information 
is being used to establish the most profitable operating schedules. 

► Australian government will make no move to break its deadlock with 
France over bilateral issues. France last month carried out its threat to 
suspend bilateral talks unless the Australians gave the privately-owned 
French carrier TAI operating rights into Melbourne and Sydney in lieu of 
Brisbane and Sydney which the carrier now serves (AW Nov. 9, p. 50). 
Australian officials claim that Qantas has no interest in a service to Paris 
and that concessions to TAI would be one-sided— particularly since TAI’s 
DC-8 fleet now on order for delivery in May will present formidable com- 
petition to Qantas. Meanwhile, Qantas will accelerate its plans to purchase 
at least two Boeing 707 Intercontinental turbojets to meet the competition 
offered by Pan American World Airways with that model on the U. S.- 
Australia route. 

► British West Indian Airways is leaning toward the Convair 600 turbojet 
transport to fill the small jet order it contemplates. The Boeing 720 
medium-range turbojet also has been under active consideration. 

► Major transition from Chicago’s Midway Airport to O'Harc Field on the 
city’s northwest side will be made this year as increasing numbers of turbo- 
jet flights are scheduled out of the latter airport. Number of flights will 
increase at O'Hare to a point where Midway will lose its long-time rank as 
the nation’s busiest airport. 

► Civil Aviation Assistance Group has been established in Cairo to provide 
technical assistance to the United Arab Republic. Tire project, sponsored 
by the State Department’s International Cooperation Administration, calls 
for a five-man team from the Federal Aviation Agency to plan and design 
an air traffic control and airways system and procure and install equipment 
for its operation (AW July 20, p. 51). 

► Federal Aviation Agency and Air Transport Assn, are conducting talks with 
Defense Department in an attempt to get the airline operating ceiling raised 
from an altitude of 35,000 ft. to 40,000 ft. Purpose is to permit more 
efficient performance at higher altitudes of aircraft powered with the Pratt & 
Whitney J75 turbojet engine. Smaller Pratt & Whitney J57 turbojets have 
been operating adequately within the 35,000 ft. ceiling now in effect on 
most jet airways. 

► Majority decision by the Civil Aeronautics Board to deny a request by 
three supplemental carriers to operate flights during the Christmas holidays 
in addition to the 1 0-flight monthly maximum established for supplcmentals 
on each route drew sharp dissents from Board Chairman James R. Durfee 
and Member Joseph Minetti. In "vigorously” disagreeing with the decision, 
the two dissenters said the public service requirements are not being met 
by failure to allow two of the supplemental carriers to provide additional 
service between New York and Miami during the Christmas season. 

► Northwest Airlines has signed a one-year contract with Air Viet Nam to 
train flight crews to operate the carrier’s fleet of one DC-4 and five DC-3s. 
A seven-man Northwest team will train crews recruited from the Vietnamese 
air force to fly routes between Vietnam, Cambodia, Thailand, Laos and 
Hong Kong. 

► Airlines apparently have exhausted their supply of superlatives that has 
been used during the past four months to keynote advertising plugging 
turbojet service. In an ad supporting the inauguration of Washington- 
Chicago-San Francisco jet schedules last week, United made this boast: 
"Only DC-8 service to San Francisco.” 


► Delta Air Lines has asked for Civil 
Aeronautics Board permission to elimi- 
nate the turbojet surcharge on Doug- 
las DC-8 nightcoaeh flights to become 
effective Jan. 9. This would affect Chi- 
cago-Miami nightcoaeh flights as well 
as any future nightcoaeh flights on the 
airline’s system. Delta plans to intro- 
duce the turbojet nightcoaeh service 
on Detroit-Miami flights on Feb. 1. 
Eastern Air Lines has filed a protest 
with the CAB, asking that the fare re- 
duction be disapproved pending a full- 
scale investigation. The reduction 
would amount to S6.60 on a one-way 
ticket. Delta also plans to begin service 
into West Palm Beach on its Chicago- 
Miaini route on Jan. 15 using DC-7s 
on a one-flight per day basis. 

► International Air Transport Assn, says 
that airlines operating to and within 
Europe will have 90 of the newest tur- 
boprop and turbojet airliners in service 
on summer schedules beginning Apr. 1 . 
IATA estimates the new aircraft will 
increase the actual carrying capacity of 
the airlines’ fleets by 20 to 30% over 
the 1959 summer season. 

► Lake Central Airlines reports that it 
has progressed with its equipment eval- 
uation program to the point where it 
expects to make a decision within the 
next 90 days— probably in the turbo- 
prop field. The airline has conducted 
extensive studies on a Convair 340 con- 
verted to Allison 501-D1 3 turboprop en- 
gines, the Fairchild F-27 turboprop and 
the piston-powered Convair 340 and 
440. Right programs on the 340 and 
440 were not considered necessary be- 
cause of the existing flight data avail- 
able from other airlines. 

► Trans-Canada Air Lines has an- 
nounced plans to begin construction of 
a $5 million turboprop and turbojet 
maintenance base at the Vancouver, 
B. C., International Airport early this 
year. Trans-Canada says facilities to be 
built for the airline’s fleet of Douglas 
DC-8 turbojets and Vickers Vanguard 
turboprops will include a hangar de- 
signed to hold four DC-8s simultane- 

► Trans World Airlines will offer re- 
duced helicopter fares for passengers 
connecting between Chicago's Midway 
and O'Hare airports to and from 
TWA’s jet flights to California sub- 
ject to Civil Aeronautics Board ap- 
proval. The reduced helicopter fare of 
S3 one way and $6 round trip on Chi- 
cago Helicopter Airways is 50% below 
regular rate. TWA, along with other 
carriers, already operates free ground 
transportation between the two Chi- 
cago airports. 
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COMPLETED Atlas tank is moved 


at Convair's Astronautics Division, San Diego. Calif. A nearly completed tank is shown below. 


Atlas Generates Fabrication Advances 


By Richard Sweeney 

San Diego, Calif.— Major advances in 
space age vehicle fabrication have been 
made by Convair's Astronautics Divi- 
sion through development of tech- 
niques required to build the Atlas inter- 
continental ballistic missile. 

Advances generated by Atlas require- 
ments include: 

• Welding techniques to join very thin 
Type 301 stainless steel sheet. Atlas 
primary structural material, including 
new wins to use the inert gases neces- 
sary to prevent oxidation during welding 
of this type material. 

• Establishment of specifications for de- 
velopment of machines to form Type 
301 material, which is used exclusively 
in Atlas, to tolerances and shapes with- 
out tearing or complete workhardening, 
in gages as thin as 0.010. ill is effort 
has made machine builders aware of 
space vehicle material problems gener- 
ally. so that when new materials ap- 
pear, they will be receptive to accept 
the required standards. 

• New approach to machine tool main- 
tenance based on the concept that ex- 
pense and care is warranted to have 
processed parts to meet strict quality 
standards instead of allowing the ma- 
chine to approach limit tolerances, with 
parts developing tinv but unrepairable 
or unacceptable flaws which in some 
cases would show up only after part has 
been through final assembly and inspec- 
tion. Kina] working would bring out the 
defect but most of the money already 
would liase hear spent on the part— in 
some eases in excess of S30.000. 

• Materials developed through metal- 
lurgical research which can be proc- 
essed for ballistic missile environment 
yet retain precisely predictable electrical 
and physical properties. 

• Pioneering effort to orient materials 
suppliers to observe strict standards that 
space vehicles require, without the in- 
centive of relying on large production 
quantities normal in the past. Initially, 
only one mill was willing to roll Type 
301 stainless to Astronautics' plus-or- 
minus 0.0005 in. tolerance in gages as 
thin as 0.010 in. Since then, more firms 
have shown a willingness to meet Astro- 
nautics requirements. 

Production Items 

Essentially. Astronautics builds At- 
lases as production items, on a missile- 
by-missile, job shop basis. This stems 
from variations in missile equipment re- 
quired for developmental flight test 
program and use of the Atlas as a 
booster for several National Aeronautics 
and Space Administration projects. 

Now. with the missile being deliv- 
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ip operatic 
dcnberg APB, Calif., standardization in 
particuTar models and configurations is 
being firmed so that operating person- 
nel will not face many missile detail dif- 
ferences, promoting standardized pro- 
cedures associated with operational de- 
ployment. 

In addition to basic production capa- 
bility, Astronautics' facilities and equip- 
ment are keyed to make its Atlas plant 
a self-supporting development center. 
Thus, any special missile or component 
can be built completely in-house. But 
when production runs arc scheduled, 
parrs are subcontracted to specialist 
firms because Astronautics has only a 
limited number of each type of machine 
tool. 

Except for some special machine tool 
requirements, critical to Atlas fabrica- 
tion, Astronautics uses conventional 
equipment in fabrication and assembly 
of the missile. 

Astronautics is set up not only to 
fabricate and assemble Atlas tanks, and 
perform final asscmblv of the missile's 
major subsystems to complete the flight 
article airframe, but also to produce 
electronic equipment. 

Astronautics designed much of the 
avionics equipment aboard the Atlas, 
such as autopilot, programer, AZUSA 
tracking system transponder, and manu- 
factures a major share of this equip- 
ment. Standard electronic parts which 
can be purchased from vendors are 
bought, such as transistors, resistors and 
capacitors, but the circuits in which 
they arc used are Astronautics-designed 
and built. 

Some avionic equipment is installed 
in Atlas early in its journey down the 
assembly line, especially instrumenta- 
tion used in developmental flight test 

Edwards AFB, Calif. 

Problems Astronautics solved in 
meeting Atlas weld requirements in- 
cluded establishment of individual gases 
or gas mixtures which should be used 
with each material, flow rates for each 
application, and a method to introduce 
the gas through the holding fixture and 
not contaminating the gas. 

Welding Research 

An active welding research program 
is constantly conducted to keep abreast 
of new materials, although they may 
not yet be designed into the Atlas. 
Weld engineers develop the theory 
necessary to meet new material require- 
ments. then apply it to production in 
automatic machinery to keep human 
error at a minimum. 

Notable advances have been made in 
resistance-welding exotic new materials 
and thin sections of conventional mate- 
rials. For example, exotic materials in- 
clude the netic and conetic metals, 


i contains cobalt. Both a 


orous specifications within the frame- 
work of the existing military welding 
specifications. Astronautics collaborated 
with welding equipment manufacturers 
to meet various Atlas requirements. 
Primarily, these firms ate builders of 
conventional welding equipment who 
built special machines to Astronautics' 
stringent specifications. These require- 
ments arc more exacting than generally 
encountered in production type cquip- 

Fusion welding-basic material joined 
in a continuous scam without introduc- 
ing additional weld material— underwent 
concerted research effort. Process now 
used has a stream of pure helium im- 
mersing the top electrode which docs 
the heating to fuse the material, while 
the iron backup bar is notched to pro- 
vide a gas passage. This keeps the weld 
area in helium flow constantly to reduce 
oxygen contamination. 

Bulkhead Welding 

Vertical welding technique was de- 
veloped for lO-ft.-dia. bulkheads made 
up of several sections, because it is 
easier than using conventional equip- 
ment requiring welders to crawl under 
holding fixture and assembly. In this 
previously untried vertical technique, 
Astronautics manufacturing engineers 
decided to weld from top to bottom, 
and developed special schedules of volt- 
ages, amperage, rate of head travel, type 
and flow rate of gas. A helium-argon 
mixture is used, with critical mix pro- 
portions. 

Gas impurities was one of the major 
problems Astronautics met while devel- 
oping helium welding-welds were be- 
ing contaminated. 

Helium used in Astronautics welding 
is purer than the basic helium normally 
available from U. S. Bureau of Mines, 
the supplier, and each cylinder is tested 
bv running a weld— the only way it can 
lie checked. 

Another problem presented was he- 
lium’s ability to penetrate porous 
metals, especially the castings and forg- 
ings used in valves. The fix was to im- 
pregnate the interior of these parts, 
which earn' helium at high pressure, 
with a synthetic rubber-type material. 

I land-welding is used on some weld 
parts, principally on the K-Monel ducts 
which carry liquid oxygen and RP fuel 
to the booster and sustainer engines. 

Hand-welders at Astronautics are cer- 
tificated by both the company and 
USAF for six-month periods, by check- 
ing sample production-part welds in the 
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The earth's atmosphere, one of the biggest obstacles to getting into outer 
space, can be one of our biggest assets coming back. At Douglas we are 
investigating how we can use its braking effects on rockets returning from 
deep space trips at tar faster than ICBM speeds. Success will allow us to 
increase payloads by reducing the weight of soft landing systems. This 
technique also will aid us in pinpointing landing areas. Current reports show 
real progress. Douglas is engaged in intensive research on every aspect of 
space planning, from environmental conditions on other planets to the 
destroyer-sized space ships necessary to get there. We invite qualified 
engineers and scientists to join us. Some of our immediate needs are 
listed in the column on the facing page. Please read it. 

Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys- 
tems, irons out a problem with Arthur E. Raymond, ft ft I I O I AO 
Senior Engineering Vice President of UvUvLnO 
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There's a trend worth watching in America's missile program today. 

It's aimed squarely at greater flexibility and reliability of ground support equip- 
ment . . . away from bulk, heaviness, immobility — more and more toward highly 
mobile support systems housed in lightweight, high-strength aluminum shelters 
and vans. 

More mobility, more reliability, through smart ground support systems packag- 
ing — those are the targets. 

That's why the top brass (both military and civilian) and Craig, are sitting 
together these days at the system planning stage. 

For lightweight, high strength, all-weather shelters are precisely Craig's 
specialty. Not only does Craig develop -and build shelters that are lighter, 
stronger, and pack more payload ... but Craig engineers have the experience 
and capability to tie the entire package together . . . provide complete system 
integration. 

In short, Craig can wrap up the whole problem in one neat aluminum package. 


CRAIG SERVES YOU IN ALL THESE WAYS: 

• Systems housing — light weight, high- 
strength aluminum shelters, vans and 
trailers for mobile, transportable 
ground support and electronic systems. 

• Systems components — including tel- 
escoping antenna masts, transit cases, 
spare parts boxes, equipment racks. 

• Systems installation service — layout 
and installation of complete systems, 
through final checkout for maximum 
mobility and reliability. Includes all 
cabling, shock & vibration isolation, 


control, testing, and repackaging. 
Systems packaging research — engi- 
neering design and development for 


Complete production facilities — all 
the manpower, all the tools, all the 
space required to handle the complete 
packaging assignment. 

A unique "aluminum-chemical re- 
search" service — a highly versatile 
"brainpower pool” for solving virtually 
any problem in aluminum and foamed 




Business systems and equipment are another Craig specialty through 
LeFebure Corporation, Cedar Rapids, Iowa — a Craig subsidiary 







T wenty -twenty vision is practically total blindness 
Aulonctics. 

Let the targets hide where they will ... in deep val- 

ered by clouds. With nasarr aboard*! America's 
attack pilots can find them all. 

NASARR has an appetite for adversaries— seeks 


It is the only monopulse radar system ir produc- 
tion that performs the standard radar task; of search 
and attack for both hedge-hopping missions and 
those up in the stratosphere... as well as contoui 

Like all Autonetics systems. NASARR performs 
reliably and accurately— regardless of speed, altitude 
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test laboratorv for very accurate results. 

Ducts of the K-Moncl are the most 
difficult hand jobs. Astronautics esti- 
mates that of all hand-welders on two 
shifts, only about 10 arc qualified to 
hand weld this material. Proposal to 
certificate welders by ultimate strength 
testing of the production K-Moncl 
ducts was quickly killed— the part cost 
$11,000 by the time it reached the 
stage where tests would be appropriate. 

K-Moncl is first formed, then welded, 
then age-hardened. Because defects do 
not show until after age hardening, 
K-Moncl parts must be thoroughly 
cleaned with trichlorcthvlcnc solution 
prior to the start of age hardening. 
Cracks and breaks can result from fin- 

removed before the hardening process. 

It is permissible for pinholes to be 
filled with soft solder in finished K- 
Monel ducts, but no major repairs are 
allowed. Defects mean scrapping the 

Forming Parts 

In early Atlas fabrication develop- 
ment, forming parts from very thin 
sheets of Type 301 stainless steel proved 
a problem because this material work 
hardens rapidly and is not heat-treat- 
able. Once the part is hardened, no 
further work can be done, and it is 
scrapped unless it meets specifications. 

One of the most difficult parts was 
the curved forward bulkhead in the 
tank section, formed from .010 sheets. 
Early in the program, the material was 
cooled to — 600F using dry ice. then 
formed. Getting 30 to 40 "satisfactory 
parts out of 100 was considered good. 

These bulkheads now arc formed on 
a Cyril Bath stretch former incorpo- 
rating a "yield control" which slacks off 
the stretching action just enough to 
keep the material from tearing when 
the yield point is approached. Forming 
die gives the material a wiping motion, 
helping to get the desired shape with- 
out tearing or completely hardening the 
material. After forming on this ma- 
chine, parts arc in the three-quarter 
hard condition. 

Major Atlas subassemblies are the 
ring sections of the integral tanks, 
which Astronautics calls barrel sections. 
Although most of the tank section is a 
constant 10-ft. dia., each barrel is 
welded into circular form on its in- 
dividual jig due to differences in the 
gjge of each barrel, starting with thin 
skin near the nose and progressing to 
heavy skin at the base. After welding, 
the barrels are kept in internal and ex- 
ternal support rings, since the thin 
material would collapse if left unsup- 
ported. 

Atlas tank assembly starts at the for- 
ward tank bulkheads and works track- 
ward. Each of the barrels is stove-piped 
into the one ahead, a technique calling 


for close cooperation between structural 
design engineers and production people. 

All parts and components arc built 
into the tank as assembly progresses, 
barrel by barrel. Fabrication of all large 
and small parts and components is done 
with cleanliness comparable with liquid 
oxygen contact. 

Stove-piped barrel sections are resist- 
ance seam-welded together, then a row 
of spotwelds is added on each side of 
the seam. The welding head travels the 
circumference three times rather than 
having all three welds done in one pass. 
The missile is assembled in a horizontal 
position and the welding machine 
travels on a track as the tank assembly 
gets longer section-by-scction. 

Most intricate part of all tank assem- 
bly is welding the aft tank bulkhead 
into place. Both the forward tank, 
which carries liquid oxygen, and the 
rear, which carries fuel, have a 2-ft.-dia. 
manhole for cleaning and inspection. 
To weld the rear bulkhead, a spe- 
cial 28,000-lb. machine was designed 
with an elbow so that the welding head 
could be inserted straight ahead 
through the small manhole; then the 
elbow is bent to place the head for final 
weld. 

Tank Pressurized 

After assembly welding is completed, 
the tank is pressurized. The internal 
support rings, which remain in place 
throughout tank assembly welding, 
come apart in sections small enough to 
be removed through the manholes, and 
are taken out before the tanks are pres- 
surized. External rings remain in place 
until pressurization is completed. 

The pressurized tank is moved to a 
hydrostatic facility and about 2S.OOO 
gill, of demineralized water plus dry 
nitrogen are used to boost pressure in 
both tanks to normal maximum pres- 
sure levels and a leak check is con- 
ducted. Although water is lighter than 
liquid oxygen and heavier than UP-1 
fuel, the total discrepancy is only a few 
pounds per square inch and the test is 
considered valid. 

Following the hydrostatic test, ex- 
ternal support rings’ are reinstalled on 
the tanks, manholes are opened and 
liquid oxygen compatibility cleaning is 
done for the tank interiors alone. 

When the problem of cleaning Atlas 
tanks to the degree required for liquid 
oxygen compatibility arose, Astronautics 
Factory Manager John I lopman weighed 
several’proposals from cleaning specialist 
firms, but costs and equipment esti- 
mates seemed excessive. He figured the 
closest analogy would be in cleaning of 
milk tank trucks, so he spent a day at a 
Los Angeles dairv observing its methods. 
These resulted hi the basic ideas from 
which Astronautics’ present cleaning 
method evolved. 

An Oakite solution is sprayed into 


the tanks under high pressure to loosen 
any dirt or carbon particles in crevices. 
At first a special spray rig was devised 
which spraved the interiors at 100 psi., 
but now a high pressure fire hose is be- 
ing used. Spray is directed around the 
tank slosh baffles to avoid damage. The 
tanks arc rinsed at least twice with dis- 
tilled water, then inspected. 

Two inspection methods arc used, the 
water break test and surgical swab 
method. In the water break test, water 
is sprayed at low pressure along tank 
walls, and if proper cleanliness has been 
obtained, the water will flow evenly 
down the sides of the tank. In the swab 
test, swabs arc wiped onto sides of the 
tanks, then put into scaled containers 
and taken to the laboratory- for analysis. 

Inspectors, wearing special clothing 
to prevent tank contamination, are the 
last to check the tanks. Manholes then 
arc covered by a tight weave cheesecloth. 

Following closing, the tank is di- 
rected to the final assembly line where 
tubes, valves, propulsion system and 
electronics packages are installed. In 
final assembly, the missile is brought 
into the configuration specified for it 
in the contract. 

Due to the nature of the develop- 
mental program, plus the varied uses to 
which Atlas has already been put as a 
booster, it has been said that no two 
missiles came out the door exactly alike. 
This is changing now, as operational 
hardware deliveries start, since military 
personnel who train with and maintain 
the missile and will be responsible for 
launch will not be able to contend with 
a wide range of missile variations. 

After missile final assembly, svstems 
are tested individually. Hydraulic sys- 
tems are checked in the assembly stands. 
The missiles then go to the high pres- 
sure test area. Here, high pressure sys- 
tems are tested at more than 3,000 psi. 
for a functional check of the pneu- 
matics and the pneudraulics (combined 

Leak Checks 

After the high pressure run, systems 
pressures arc reduced to 1,000 psi. so 
personnel can enter the area and per- 
form leak checks. Test procedures as- 
sume imminent leaks or weak spots 
either would blow out or give way suffi- 
ciently during 3,000 psi. operation to 
allow visual detection during 1,000 psi. 
operation inspection. 

Helium systems and titanium storage 
bottles arc checked next and the Atlas 
is brought back for its major test— the 
final checkout, during which the missile 
is run through a simulated countdown 
using semiautomatic checkout equip- 
ment. All systems are operated as they 
would be at a launch, and the results 
arc recorded on magnetic tape. This 
record shows whether engines gimbal 
properly at signals from the autopilot 
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and if pressures arc right in magnitude 
and time sequence. No liquid flows take 
place in this final checkout. 

Although all pertinent components 
have gone through individual high pres- 
sure test prior to liquid oxygen com- 
patibility cleaning and packaging until 
they are' assembled on the missile, they 
still get a check in this final dry run. 
Ducts which would normally carry pro- 
pellants carry gas instead, undergoing 
more stringent conditions for leak de- 
tection than if the propellants them- 

The missile's telemetry equipment 
also is checked out insofar as possible- 
transducers and temperature gages arc 
operated and their output is recorded on 
tape. After the tape has been read by 
Astronautics and customer personnel 
for acceptable operation of all systems, 
the missile receives a final customer 
visual inspection and then is placed 
on the transporter-ejector trailer and 
shrouded, ready for delivery. 

'Hie missile leas es the factory without 
the pyrotechnics for stage separation 
and engine ignition, which are not in- 
stalled until the missile reaches its base. 

To help ensure that the final check- 
out tapes carry proper readings. Astro- 

gram which reaches back into the begin- 
nings of missile parts. 

Control Areas 

D. R. Archibald is manager of quality 
control, which covers these areas: 

• Inspection of incoming material at 
Astronautics plant, of work in progress 
and end products. 

• Process control, which develops 
methods to achieve the desired prod- 
uct standards. This group also develops 
test plans to get the most answers and 
best results from quality testing. 

• Quality assurance, which uses produc- 
tion evaluation testing (PET) of parts 
off the production line to see that the 
original Astronautics specifications are 

• Administration, which provides rec- 
ord service on missiles and senes as a 
clearing house of information on prob- 
lems for all Atlas user sites, their causes, 
and the fixes. Through records, this ad- 
ministrative group also sees that all pro- 
gramed work has been done on the mis- 
sile, or if not, what remains to be done. 
Working on an individual missile basis, 
the group also serves as a contractual 
commitment compliance checker. 

• Off-site quality control, which passes 
on lessons learned from one Atlas base 
to another in missile handling, malfunc- 
tions and the proper procedures for han- 
dling deficient pieces of material so that 
every base will follow the same line. 
Personnel works with Astronautics and 
other contractor personnel, rather than 

• Outside production inspection em- 
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ploves, stationed in supplier plants to 
help the vendor solve problems arising 
from Astronautics work. Astronautics 
feels it is to the mutual advantage of 
vendor and buyer when they join forces 
to solve a problem, and the sooner it 
becomes a team effort to solve the prob- 
lem, the better, according to Archibald. 
Buyer representative no longer functions 
as^ a “policeman” under Astronautics 

Working with the vendor of the 
spherical titanium helium tanks. Astro- 
nautics helped develop a processing 
technique which increased the yield of 
tanks from minimum to 90% of total 
production without any major design 

One early and large quality control 
effort was directed toward thin Type 
301 stainless steel sheets. Astronautics 
wrote specifications for finish, tensile 
strength, thickness and other param- 
eters. Washington Steel Co., the rolling 
mill which primarily supplies Astro- 
nautics, once shut down its other activi- 
ties, directing all efforts to deliver a 
shipment of Convair material. No basic 
process changes were required to pro- 
duce Convair steel, just closer tolerance 
observation. 

Washington Steel usually buys its 
two-ton hot bands from Jones & Laugh- 
lin Steel Co., in 0.187 in. thickness, ac- 
cording to Astronautics. Washington 
selects the best bands from J&L pro- 
duction for Atlas work. 

Astronautics usually receives the ma- 
terial in 3,000 lb. to 5,000 lb. coils. 
Orders are placed according to pounds 
of a given thickness required. Cur- 
rently, Astronautics is the only user of 
Type 301 stainless, and if it rejects a 
batch, the material must be reworked 
for any other customer or, in the case 
of very thin sheet, it is junked. 
Samples Tested 

Astronautics pulls samples from be- 
ginning and end of each coil, sends 
these to the laboratory for testing. After 
every 35 ft., another sample is taken and 
floor-tested for ultimate strength and 
elongation. Should a sample of material 
not meet specifications, the entire coil 
is withdrawn from production use until 
a complete laboratory test program is 
completed. 

A fairly comprehensive record is 
logged on each section of missile skin 
—the heat number, coil number, part 
number, ultimate tensile strength and 
elongation data arc etched on each sec- 
tion. In early missiles, where skin 
thicknesses were duplicated, skin sec- 
tions recovered from missiles without a 
record could not be identified well ac- 
cording to their position in the struc- 
ture. Now the specific thickness of the 
material pinpoints its position in the 
skin assembly. 

This data was used by Astronautics 


engineering department when the mis- 
sile was put through a weight reduction 
program, since data on every piece of 
primary structure is recorded” while dc- 

During fabrication, visual inspection 
and gage- thickness checks are made con- 
stantly, and any defect which can be 
measured by normal means, such as an 
optical micrometer or the dial on a 
needle thickness gage, makes the ma- 
terial subject to Materials Review. 

Test samples of welded section are 
pulled from production material 
batches, but end pieces are used, rather 
than the actual parts fabricated for the 
missile. 

Dye Markings 

Dye penetrant is used on both sides 
of parts prior to acceptance. If defects 
of a specified type are discovered they 
can be repaired, but other specified de- 
fects cause the part to be junked. 

Each spotwelding machine is "quali- 
fied" for operating limits it must hold. 
Schedules arc individually set up ac- 
cording to type and thickness of ma- 
terial to be welded. After qualification, 
machines do individual jobs. 

Tensile tests of the spotweld, plus 
visual penetrant tests for porosity, will 
indicate improper machine settings 
which can be corrected. Machine out- 
put is checked each hour on some work. 
Machines which handle different types 
of work, requiring resetting, must be re- 
qualified. 

Major machines are allowed to run 
two hours between test samples because 
of the time element required to set up 
the machine. Some are limited to one 
type of work because of the special tool- 
ing which they incorporate. 

Following usual visual inspections for 
pits and burns on resistance scam welds 
and spotwelds, production parts arc not 
tested again until the fabricated missile 
tank goes to the hydrostatic test facility, 
where a leak check is performed at 

If a leak is discovered, tUc’.Matcrials 
Review Group decides if a hand heliarc 
weld can close the gap adequately. 

Biggest cause of worry to inspectors 
arc parts fabricated immediately ahead 
and behind a faulty one, which passed 
inspection without the faults being dis- 
covered, since a possible fault may be 
imminent vet still undiscovered. 
Ensuring Tightness 

At least once daily, inspectors kick 
and jiggle electrical cable connections 
and plugs for each machine to ensure 

llic triple-distilled water used in the 
hydrostatic test is pumped through a 
special system to ensure cleanliness. 
Once used, water is drained, despite the 
nine ccnts-pcr-gallon cost, to avoid risk 
of contamination. 


Astronautics inspectors work close be- 
hind cleaners. Astronautics prefers to 
hire young men without previous weld- 
ing inspector experience. They can be 
trained to Astronautics standards and 
techniques without having to unlearn 
any previous experience. Astronautics 
has only four or five inspectors who can 
perform final tank inspection and clos- 
ing. 

X-Ray Inspection 

Other parts and materials (such as 
titanium spheres, castings and forgings) 
not amenable to standard inspection arc 
sent to a special materials laboratory 
for such procedures as X-ray. Ultrasonic 
inspection of incoming parts is done be- 
fore they enter the production pipeline. 

Each incoming part, whether Con- 
vair or vendor-designed, although quali- 
fied after initial testing, undergoes an 
acceptance test. This holds true for 
thousands of production parts which 
are not AN standard (considered as 
meeting specification when received). 

Currently, the ratio of inspectors to 
production workers in detail parts fabri- 
cation is 1 to 12 in. In tank assembly, it 
decreases to 1 to 10 or 11. A further 
reduction to 1 to 9 is effected during 
missile final assembly. 

In electronics, which Convair became 
deeply involved in due to designing 
equipment to the peculiar requirements 
of ballistic missiles, constant work is 
done to advance the state of the art. 
One example is the AZUSA transponder 
now being installed as compared with 
that formerly used (AW Feb. 9, p. 65). 
The new package is one-quarter the size 
of the old one. 

Each electronic part essential for 
flight safety' or mission success under- 
oes an individual test when received, 
t must meet not only general specifica- 
tions, but also must perform within a 
narrow set of limits established by As- 
tronautics. If the pari qualifies, it is 
labeled with a blue dot. This involves 
much testing, especially of transistors 
and comparable units, but saves in the 
long run by fewer electronic failures in 
missiles, Astronautics believes. 

Astronautics builds up packages such 
as autopilots and programers. Gyros for 
these two components are purchased 
from vendors, tested before leaving the 
vendor factory and again when received 
at Astronautics and then undergo an 
additional seven hours of testing before 
entering the production line. Three 
gyros arc used in each autopilot stable 
platform. 

Wien the platform is built and op- 
erated, performance data is logged on 
magnetic tape as a permanent record. 
Test inputs are used, which are in- 
tended to produce specified output data 
which can be checked on tape for ac- 
curacy and compliance with specifica- 
tions. Some 40 hr. of running time has 


AVIATION WEEK, 


4, 1960 





Giant Sperry Search Radar 
To Strengthen U. S. Air Defenses 

First fortress-like radar is “on the air” only 19 months after contract 


New, high-powered area defense search 
radars housed in giant concrete "for- 
tress" towers — are taking their place in 
America's vast chain of air defense sys- 
tems. The first such tower was con- 
structed at Thomasville Aircraft Control 
and Warning Station in Alabama. 

These radars (AN-FPS-35), devel- 
oped by Sperry's Surface Armament 
Division in close cooperation with 
USAF's Rome Air Development Center, 
will become part of the Continental Air- 
craft Control and Warning System which 


The giant antenna assembly, weighing 
nearly 70 tons, is situated on a concrete 
tower 85 feet high and 60 feet square. 
The radar feeds target position informa- 
tion into high speed computers, which 
in turn work out involved calculations 
for interception and destruction of the 
target by missile weapon systems. The 
tower houses the full complement of 
men and equipment necessary to sustain 
continuous operation. Strategic sites in 
the U. S. defense network have already 
been selected for location of additional 

This “tower of strength” in U. S. 


defenses underlines Sperry's advanced 
capabilities in radar— the result of expe- 
rience dating back to radar's earliest 
beginnings and highlighted by many 
significant Sperry contributions to the 
science. 



SURFACE ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY. DIVISION OF SPERRY RAND CORPORATION. 



90% of all DC-8 painting 
done in 3 Binks spray booths 


been logged by the gyros when they are 
incorporated into a stable platform for 
the autopilot. This package then is 
tested to specifications. 

All electronic canisters are given a 
two-axis shake-table test at 3g ampli- 
tude 200 cps. frequency. 'Die tests are 
run “hot,” with the units tested while 
normal operating voltages are applied. 
Non-Destructive Test 

Combination of shake and applica- 

herent defects of fabrication. Testing is 
non-destructive, usually far below de- 
sign limit parameters. Electromechani- 
cal components are opened after the 
shake test for inspection. 

Shakers are recalibrated periodically 
to ensure compliance with established 
settings. Longest term any test equip- 
ment is allowed to be used without 
rccalibration is 90 days, but some equip- 
ment is recalibrated every 30 day’s. 

Inspection of the mechanical and 
structural parts of assembled Atlas are 
done by one group of inspectors, while 
the electronic packages, plus the missile 
portions which have the mechanical, 
hydraulic, propellant and other systems 
controlled by the avionic packages, are 
tested by another group. 

Wien the missile is run through the 
composite checkout and the tape com- 
piled, it goes to a special group of 
evaluators for analysis. 

Composite Checkout 

Composite checkout is semiauto- 
matic; a button is pushed to start the 
sequence, which continues until the 
program is completed. During this test, 
inspectors monitor a number of gages, 
oscillographs and trace pen recorders, 
some with emergency stop controls 
should a malfunction be indicated 
which might affect safety of personnel 
or damage the missile. 

One problem encountered here is the 
occasional malfunction of the electronic 
equipment itself and/or error of the 
operators. Whenever a problem is in- 
dicated during composite checkout, 
both sides are checked— the missile and 
test equipment, to pin down the 
trouble. 

If the composite checkout tape is ad- 
judged satisfactory, a final "cleanup" of 
the missile is accomplished plus inspec- 
tion by customer personnel. After the 
acceptance inspection, the missile is 
weighed, put on the transporter-erector 
trailer and shrouded. 

After the prime mover has been at- 
tached to the trailer, a couple of trips 
around the plant area arc made to check 
that prime mover-trailer is functioning 
and the trailer driver is competent. 

When the missile is shipped, records 
accompany it. These give a test history 
of the missile and each significant com- 
ponent. 


A whopping 151-ft. Binks dry- 
type spray booth accommodates 
the main fuselage section of a 
DC-8 Jetliner. This is the largest 
of three booths used for priming 
and painting. Entry is through 
large roll-up doors at each end 
of the booth. Hanger-type doors 
along one side of the booth pro- 
vide a 100-ft. clear opening for 
easy roll-in of other large as- 
semblies. 

Twelve powerful 20,000 cfm 
exhaust fans insure positive re- 
moval of fumes and overspray. 
Intake and exhaust air is fil- 
tered to prevent dust entry and 
keep exhaust stacks free of paint 

Production line requirements 

Design and installation of these 
spray booths combined the tal- 
ents of Douglas production per- 
sonnel and Binks spray painting 


engineers. Of prime consider- 
ation was the need to integrate 
the painting operation into the 
production line. Capacity and 
reliability were a must as a jam- 
up in painting would seriously 
hamper other production steps. 
The dependability and efficiency 
of Binks spray guns also contrib- 
uted to an assurance of smooth- 
flowing production. 

In addition to bringing a wealth 
of experience to every finishing 
problem, Binks engineers bring 
a complete line of standard man- 
ual and automatic equipment as 
well as electrostatic and airless 
spraying units. They have no 
‘‘special” process to sell. This 
can mean dollar ^savings to you 

best suited to your requirements. 

Call, wire or write today. 


Ask a 
Open to all. 

bout our spray painting school 
..NO TUITION . . . covers oil phases 

Binks 
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Binks Manufacturing Company 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES • SEE YOUR CLASSIFIED DIRECTORY 
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Honeywell is developing an 
advanced self-adaptive flight 
control system for test in manned 
space research vehicles 

Honeywell, under sponsorship of the Wright 
Air Development Center's Flight Control Lab- 
oratory, is currently developing an advanced 
Self-Adaptive Flight Control System for future 
hypersonic weapons systems. This system is 
being designed to perform the critical task of 
automatic control and stabilization through- 
out the entire flight profile, including integra- 
tion of aero-dynamic and reaction controls. It 
is typical of those systems to be evaluated for 
future flight test in the X-15. 



FROM SEA LEVEL TO SPACE 


so 


The Honeywell Self-Adaptive Autopilot 

is designed to deliver optimum performance 
for every type of flight vehicle 

The simplest, most reliable automatic flight control system yet de- 
signed, the Honeywell Self-Adaptive Autopilot operates independently 
of air data information and complex gain scheduling. Adjusting itself 
in response to its own performance, it is unaffected by changes in aero- 
dynamic characteristics. 

The advantages of this highly versatile system relate direedy to 
stringent military requirements and are detailed on the opposite page. 


Simplicity— Needs no air data information for gain sched- 
uling— is not significantly affected by design modifications 
in aircraft, asymmetric loading or center of gravity changes 
—is easily mechanized and needs little tailoring to specific 
vehicles— is45% smaller and lighter— requires 50® less power. 

Reliability— Provides major reduction in required com- 
ponents, sub-assemblies and wiring— uses solid state ampli- 
fiers and switching logics. 

Economy— Assures significant cost reductions through low 
initial cost of design and development, and simplified 
logistics, training and maintenance. 


Versatility— The Honeywell Self-Adaptive Autopilot Sys- 
tem can be quickly adapted without major modifications to 
air vehicles of all types — business aircraft, helicopters, drones, 
supersonic fighters and bombers, missiles and the latest 
hypersonic research vehicles. Having previously gone 
through highly successful tests in the F94C, the system is 
now undergoing flight tests in both the supersonic FlOlA 
and "light-twin" Cessna 310 aircraft— impressive evidence 
of its wide range of adaptability. To learn about fitting it 
into your plans, call or write Honeywell Aero, Dept. 671, 
2600 Ridgway Road, Minneapolis, Minnesota. 

Honeywell 

|Hj 
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Unexpected Rocket Problems Boost Test 


Facility Needs 

Other problem areas where AEDC 
has substantially contributed to finding 
that extrapolations from sea level and 
small scale information have not been 
accurate include: 

• Interactions between exhaust flows 
from clustered engines and between the 
engine exhaust and the airflow around 
the base of the vehicle. Slow moving or 
stagnant air around the rear of the 
vehicle has been heated by the engine 
exhaust to much higher temperatures 
than predicted, causing failure of the 
missile structure in some cases. 

• Nozzle durability and life has been 
below estimates, especially for uncooled 
plastic nozzles for solid fuel rockets. 
Convective cooling action of air flow 
around the missile at high altitude has 
been much lower than predicted. 

• Chuffing at altitude, which did not 
occur or was corrected during sea level 


tests. This sporadic burning lias per- 
sisted on occasion for three minutes 
after a solid fuel rocket has been shut 
off, delivering as much as 1 % of the 
total impulse of the engine. Chuffing 
of this nature has been powerful enough 
to push a "burned-out” rocket stage 
forward and into collision with the 
upper stages coasting ahead of it. While 
the force of such collisions is small, 
it is enough to alter trajectory. 

• Ignition characteristics of both liquid 
and solid fuel rockets at altitude have 
not been predictable. Many ignitors 
have failed to work altogether,’ and most 
engines have required a cut-and-try alti- 
tude test program to bring altitude start- 
ing performance to an acceptable level. 

Testing of rocket engines under simu- 
lated altitude conditions was not begun 
on a large scale in the U.S. until about 
a year ago, and most of it has been 
performed at AEDC. A major reorien- 
tation and requirement of this Air 
Research and Development Command 
facility is about to near completion 
by the operating contractor, Aro, 


DEAD AIR REGIONS and turbulent mixing zones behind a simple body 
shown above. If a single rocket nozzle and exhaust arc added behind such a body, it is 
almost impossible to predict exactly where the dead air and mixing regions will be located 
at all speeds and altitudes. A cluster of engines behind a missile makes this prediction 
task almost completely empirical. 
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Bv J. S. Butz, Jr. 

Tnllahoma, Tcnn.— Rocket engine 
operation at high altitude has been an 
unexpected source of major trouble in 
the U.S. missile and space programs, 
and ground facilities for testing rockets 
under near-spice conditions arc cur- 
rently in great demand. 

The altitude performance of most 
rocket engines in use today was pre- 
dicted on the basis of extrapolations 
from sea level test data. It has been 
shown through recent ground testing at 
low ambient pressures, much of it at 
USAF’s Arnold Engineering Develop- 
ment Center here, that the original 
thrust, specific impulse and other per- 
formance predictions have been in error 
by as much as 10 to 1 5%. It is believed 
that performance uncertainty of this 
magnitude has contributed significantly 
to the failure of some of the U. S. deep 
space shots in which the vehicle guid- 
ance systems were trying to hold cut-off 
velocity and orbit injection positions to 
percentage errors of 1% or less. 
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For photographs showing some of the 
conditions described in this article dur- 
ing a 'Dior firing, see pages 60-61. 





NOW OPERATIONAL: 
Weather-sounding 
rockets carrying 
R/M Pyrotex ‘ 
motor-tube liners 



Test R/M materials without tooling 
costs. We can supply your lesting pro- 
gram with molded billets or tubes from 
which you can machine your proto- 
type parts at the cost of the materials 
alone -no charge lor tooling. What 
better way to learn the merits of an 
exciting new material for nozzles, exit 
cones, fins, nose cones, etc.? Phone, 
'’wire or write your requirements. 

E9 

RflYBESTOS -MANHATTAN, INC. 

Reinforced Plastics Department, Manheim, Pa. 

SPECIALISTS IN ASBESTOS. 

RUBBER, ENGINEERED PLASTICS, SINTERED METAL 1 


Inc. Originally, the prime purpose of 
this facility was to test turbojet and ram- 
jet engines at subsonic, transonic and 
supersonic speeds through all stages of 
their development from boilerplate 
prototypes of small components to com- 
plete engines installed in the vehicles 
they power. This has been possible on 
relatively small missiles such as the 
McDonnell Green Quail decoy missile 
powered by the GE J85 turbojet. 

Most of the engine test facilities at 
AEDC have been modified in the last 
year and one-half so that rocket engines 
could be tested under realistic altitude 
conditions up to 1 50,000 ft. During 
the first half of 1959. rocket engine 
work constituted about 50% of the 
center's work, and during the second 
half it was about 75%. 

There are seven engine test cells at 
AEDC which varv in diameter from 12 
to 20 ft. and in length from 19 to 75 ft. 
Test Mach numbers up to 4.0 arc now- 
possible, and tests have shown that 
Mach 7.0 is feasible without tempera- 
ture simulation. Temperature range in 
the cells now is from -120F to 800F. 
Seven large compressors are used to 
supply air to these test cells, and eight 
compressors are used to exhaust the air 
contaminated by the engine exhaust. 
Interconnections between the compres- 
sor units allow a wide spectrum of 
operating conditions to be simulated. 
Rocket engines up to 50,000 lb. thrust 
have been tested so far in these cells. 

A new type of diffuser was designed 


by Aro engineers so altitude pressure 
conditions could be maintained in the 
test chamber even when the rocket 
engine under test was not operating. 
Tin's made it possible to get realistic 
altitude start data on the engines. The 
new type of diffuser has an auxiliary 
ejector which is located inside the main 
ejector operated by the test engine 
when it is firing. If this auxiliary ejector 
operated by steam or air had not been 
used to evacuate the test cell, it would 
have been necessary to install many 
more units of exhaust compressors. 

Most of the diffusers in use today 
to create altitude conditions around the 
exit portion of a rocket nozzle arc oper- 
ated by the exhaust from the test en- 
gine so that sea level conditions exist 
when the engine is shut down. Installa- 
tion of the auxiliary ejector-diffusers 
and systems for storing and feeding 
rocket propellants to the chambers were 
the main modifications needed to pre- 
pare the test cells for rocket work. 

Another major unit at AEDC used 
for high altitude rocket testing is the 
Propulsion Wind Tunnel. The tran- 
sonic section of this tunnel has been in 
operation for several years, and the 
supersonic section is nearing comple- 
tion. A series of synchronous motors 
totaling 216,000 hp. moves the air in 
these tunnels. Large scale models of 
the biggest U. S. missiles can be tested 
in the closed circuit transonic tunnel 
with rocket engines running. A scav- 
enging scoop behind the rocket engines 
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The wing 




the engines 
are in 
the right 
place 


Here is the aircraft design of the future — 
with its clean, uncluttered wing and rear- 
mounted engines. Among its many ad* 
vantages: 

• Wing has higher lift and lower drag — 
assuring superior airfield performance 
and better high mach characteristics 

• Full-span leading edge lift devices and 
uninterrupted flaps 

• No tanks or fuel lines in turbine disc 

• Better performance margins and unique 
payload/range capabilities 

• Greatly reduced cabin noise — through* 

• No handling problems in critical 
"engine out” situations 

• High-set engines practically eliminate 
debris intake risk 

• Simpler maintenance from better sys- 

• Reduced engine mounting structural 
difficulties 

With all these — and many other — 
advantages, rear-mounted engines repre- 
sent a momentous step forward in jet 
age design. 

For complete data, contact Christopher 
Clarkson. U. S. representative, Vicfcers- 
Armstrongs Ltd., 10 Rockefeller Plaza, 
New York 20, N. Y. 


Vickers- Armstrongs (Aircraft) Ltd., Weybrldge, England • Member Company of the Vickers Croup 



removes the air containing the propel- 
lant exhaust products, and this air is 
cleaned and returned to the system. 
Full scale versions of the smaller mis- 
siles, such as the Army's Sergeant, have 
also been tested. 

Tunnel Data 

Data from this tunnel, which is 
unique in the U. S.. has been invaluable 
in the study of the flow interactions 
around the base of guided and ballistic 
missiles. Even though the maximum 
test Mach number of the tunnel is 1.0 
it provides accurate information in the 
critical and unpredictable transonic re- 
ion and can give a good indication of 
ow conditions at high supersonic 

Small scale supersonic and hyper- 
sonic data is provided by seven tunnels 
of the Gas Dynamics Facility at AEDC. 
Two of these can reach Mach 20. 
Performance Measurements 

The first attempt to make precision 
performance measurements on fairly 
large rocket engines at AEDC was in 
connection with tests of the third stage 
engine for a Thor-Able lunar probe. A 
number of interesting results were ob- 
tained from the tests of this 1 5,000-lb. 
thrust engine, and a number of prob- 
lem areas uncovered. It was found that 
the predicted thrust coefficient versus 
area ratio curves for nozzle performance 
at high altitudes were in error by 10 
to 15%. All basic rocket performance 
and design parameters were in turn af- 


fected bv this error in thrust coefficient. 
The error was primarily due to incor- 
rect predictions of the flow expansion 
to be expected under low ambient pres- 
sures. Exhaust flow turbulence and 
Reynolds number changes along the 
nozzle wall often caused separation and 
kept the exhaust from filling the nozzle 
as expected. In some cases, the flow 
ballooned out enough to move ahead 
of the exit plane of the nozzle. 

It is possible to use data from a 
15,000 lb. thrust engine and extrapo- 


late for the design of much larger 
engines. Therefore, one of the high 
priority programs at AEDC has been 
to get accurate and complete thrust 
coefficient versus nozzle area ratio 
curves at the higher altitudes. Area 
ratios of 18, 24 and 40 have been inves- 
tigated, and others arc in progress to 
get more points on the curves. Several 
different ratios of propellant specific 
heats are also being studied. 
Thor-Able Tests 

During the tests of engines for the 
Thor-Able third stage, it was discovered 
that some of them chuffed after burn- 
ing out at altitude when they didn't at 
sea level. While no exact cause was 
found for this performance it is be- 
lieved that these characteristics con- 
tributed to it: low pressure burning 
characteristics of the propellant, sliver 
characteristics of the grain design which 
leaves small portions of the propellant 
on the ease wall after burnout, thermal 
conductivity of the case and nozzle 
structure and the ignition source pro- 
sided by the hot graphite nozzle. Pre- 
vention of high altitude chuffing re- 
quires a decidedly empirical approach 
today. 

Durability of nozzles lined with vari- 
ous plastic materials was found to be 
below the design objective during these 
Thor-Able tests. Light nozzles were 
originally used to get the best possible 
vehicle mass ratio. However, these alti- 
tude tests showed that sea level infor- 
mation on the thickness of insulation 
required for a given mission was in 
definite error. 

One of the most involved problems 
of high altitude missile performance 
concerns the interaction of the exhaust 
flow and the air flow around the mis- 


CHUFFING III unprogtained burning after engine shutdown at high altitude has been 
experienced with some solid propellant rockets. Exhaust pattern above is typical of such 
burning. Sea level engine tests will not reveal altitude chuffing problems. In some cases, 
chuffing has lasted up to three minutes after engine shutdown. 
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AUXILIARY EJECTOR inside the diffnser-ejci 
when it is not operating. 

sfle. This problem is aggravated when 
a vehicle uses clustered engines. Stag- 
nant or slowly moving air at the base 
of a vehicle in some instances has been 
heated to such high temperature that 
heavy (ire walls and deflectors were 
added to prevent structural failure. On 
one large missile, a 600-lb. fire wall was 
necessary. Typical of the unexpected 
results obtained during tests at AEDC 
is the fact that the lightest and most 
serviceable flame deflectors added to 
one missile were made of stainless steel 
or even carbon steel rather than modem 
high temperature plastics which were 
originally judged to be the most dc- 

Placcment of the exhausts for auxili- 
ary power units such as the turbine en- 
gines for turbopumps and vernier con- 
trol engines has also raised unexpected 
problems. On several missiles, these 
exhausts were inadvertently located in 
dead-air regions so that the' hot exhaust 
gases collected behind the missile in- 
stead of being swept away by the main 
air flow over the vehicle. Large scale 
model tests at AEDC have been instru- 
mental in mapping the unusual pres- 
sure distributions which occur behind 
cvlmdncallv shaped missiles at some 
altitudes and speeds. 

Base pressure distributions are almost 
impossible to predict accurately today 
if the missile uses clustered engines. 
As the missile goes to altitude, the 
rocket exhausts begin to balloon out 
and there is no way to keep them from 
impinging strongly on each other. De- 
pending on the arrangement of the 
engine cluster, the shape of the missile 
base and a number of other factors 
which are not completely understood, 
the total exhaust pattern can become 
unstable at some forward speeds and 
altitudes. Problems created bv the ex- 
haust flow instability include a rapid 
shifting of the thrust vector, which 
should be included in the initial design 
of the missile so that it will be certain 
that the guidance svstem can over- 
come it. 



Navy to Use Balloons 
In Cosmic Ray Tests 

Washington— Navy plans to launch 
two Skyhook balloons at sea with pay- 
loads to measure high energy cosmic 
rays at 100,000-120,000 ft. 

Skyhook balloons will be launched 
in the Caribbean from the aircraft 
carrier USS Valley Forge with 2,500-lb. 
payloads which will include 800-lb. 
blocks of emulsion sheets to measure 
cosmic raj’s. The 10 million cu. ft. 
balloons were developed by Winzen 
Research, Inc. 


Lightweight rubber seals 
inflate without stretching 

B.F.Goodrich inflatable seals provide 
uniform scaling pressure, snap back into 
position when pressure is released. Use 
for sealing canopies, blast doors, access 
ports, etc. Ask your B.F.Goodrich rep- 
resentative to help solve your sealing 
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SPACE TECHNOLOGY 


Kistiakowsky Cites Basic Science Need 


Nations/ Aeronautics and Space Act of 
195S assigns to the President the responsi- 
bility to "survey all significant aeronautical 
and space activities, including the policies, 
plans, programs and accomplishments of all 
agencies of the U. S. engaged in such activi- 
ties," and to "develop a comprehensive pro- 
gram” of air and space activities to be 
conducted by the various agencies. This 
program is determined to a great degree by 
the attitude of the President and his scien- 
tific advisers toward the need for, usefulness 
of and urgency with which space exploration 
should be pursued. 

Dr. George B. Kistiakowsky, the Presi- 
dent's special assistant for science and tech- 
nology, heads the Scientific Advisory Board 
that provides the President with tile bulk 
of the information on which his space 
policy decisions are based. Dr. Kistiakowsky 
recently outlined the Administration's at- 
titude more clearly than either he or his 
predecessor, Dr. James R. Killian, Jr., has 
since the launching of Sputnik /. Because 
of the inftcncc of this thinking on U. S. 

industry. Aviation Week is publishing in 
full Dr. Kisfiafcowsky's speech on the need 
for basic science in our society. 

A popular and widely-used dictionary 
calls “knowledge obtained by study and 
practice,” a definition that applies equally 
well to technology, and yet the two things 
are rather different. It is small wonder then 
that current Russian successes in rocket 
propulsion and some other technological 
skills, dazzling though they may be, are 
often described by the press as "scientific" 
superiority and thus are given deeper sig- 
nificance than they deserve. 

We may be sure that Russian colleagues 
m basic science would be the first to dis- 
criminate between their own technology in 
rocket matters, and, say, the intellectual 
concepts of cosmic space that still must be 
resolved before they— or we— can claim major 
new accomplishments in creative scientific 
thought aliout the universe. 

a fact of life that for the time being, the 
USSR is ahead of us in some spectacular 
aspects of rocketry, just as we of the West 
arc ahead of them in many other tech- 
nological areas. Soviet scientists have the 
advantage in the weight of the payloads 
that their engineers arc able to hurl into 
space. But this weight advantage stems 
from the earlier start of the Soviet develop- 
ment of very large rocket boosters that were 
deemed necessary for their intercontinental 
ballistic missile program. 

Because of the relatively advanced state 
of our nuclear warheads, however, we were 
able, after a much later start, to develop an 
effective ICBM using a smaller rocket 
booster. There is no military advantage ac- 
cruing to the USSR in the field of long- 
range ballistic missiles by virtue of her larger 
rocket vehicles, but their size enables tile 
USSR to achieve some “spectaculars" in 


space. Meanwhile, our satellites, launched 
with the comparatively small rocket boosters 
derived from our earlier short-range missiles 
and equipped with sophisticated instrumen- 
tation, have already produced major scien- 
tific accomplishments in outer space. Let 
me list a few of them: 

• The Van Allen radiation belts were dis- 
covered and mapped; they were shown to 
consist of corpuscular radiation trapped in 
the earth's magnetic field as predicted by 
Christofilos. 

• Hie earth was shown to be pear-shaped, 
and so geodesv took a major step forward. 

• The upper atmosphere was shown to be 
much denser than believed; the density was 
found to fluctuate, and this was correlated 
with the fluctuations of the intensity of the 

length. 

• Solar radiations in the ultraviolet and 
X-ray regions of the spectrum were meas- 
ured. 

• A source of extreme ultraviolet radiation 
—around 1,300 angstroms— was discovered 
near Virgo, the intensity of which is quite 
unexpected and may be of major signifi- 
cance to astrophysics. 

There arc other interesting findings, but 
the point which I want to make is alrcadv 
clear: USSR scientists, who also made im- 
portant discoveries in outer space, cannot 
claim supremacy in outer space sciences. 

This consideration of the now very fash- 
ionable activities in outer space leads me 
to a general conclusion: It is essential to 
be aware of the distinction between science 
-the understanding of man and the world 
he lives in-and technology, which is the 
application of this understanding to the 
needs of mankind. 

It is not the things of technology but 


the ideas bom of scientific understanding 
that have brought about the revolution in 
man's thinking about his way of life. But 
it is the products of technology that make- 
life easier, give time for education and 
hence an opportunity for intellectual growth 
among the broad masses of the population 
-and should make life happier for some 

It may be said that scientific research 

ment and engineering give us the new 
things that ore so vitally important for our 
material welfare and progress. In the pub- 
lic mind these matters arc badly mixed up 
and basic research is frequently seen as 
only the less useful, long-hairish appendage 
of technology. If this misconception be- 
comes ingrained, then as night follows day, 
both science and technology will suffer. 
History of Technology 

Let us consider for a moment some facts 
about technological developments which I 
have selected almost at random from various 
fields. 'Hie history of modern development 
of nuclear power stems directly from Fermi's 
experiments on the reactions of neutrons 

part of abstract research in nuclear physics 
during the late 1930s. The television indus- 
try had its beginnings in Ixisic research on 
thermionic emission and in abstract studies 
of photoelectric effect. In 1903. Einstein 
gave the first rational explanation of this 
effect, thus laying down the foundation for 
modem television— and Ins answers were not 
rigged in advance, as has recently become 

Transistors and the resulting revolution 
in the electronics industry had their be- 
ginnings in rhe studies of crystal impcrfcc- 



Variable Thrust Engine Powers Rocket Sled 

Artist's conception of rocket sled for simulated flight testing of missile com|ionents shows 
layout of Aerojet-General Corp.'s newly-developed XLR-113-AJ-1 liquid rocket engine (AW 
Dec. 14, p. 33) which has variable thrust range from 59,000 to 150,000 lb. 
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tions and electric conduction in crystals 
less than 30 years ago. Almost the whole 
of our modern petroleum industry derives 
from basic studies of catalysis made by 
such men as Sabatier, Ipatieff, Haber and 
Taylor. The same derivation applies to bulk 
chemicals like ammonia, methyl alcohol, 
sulphuric acid and the industries that prod- 

Thc origins of the modem plastic indus- 
tries arc found in the basic studies of the 
two Meyers from Leipzig and Staudinger 
from Berlin in the 1930s, just as our pres- 
ent knowledge of the structure of polymers 
and the mechanisms of polymerization rests 
on the investigations of Bawn, Carothcrs, 
Floiy, and Mark. Our miracle drugs and 
antibiotics go back to Fleming's creative 

cidcntal byproduct of his basic studies on 
bacteria. Much of the non-ferrous metals 
industry rests on the electrochemical inves- 
tigations of Michael Faraday. 

'Hie plain fact is that almost any in- 
dustrial process today, excepting only such 
basic operations as the smelting of common 
metals, can be traced to scientific experi- 
ments conducted within the last century 
by scientists who were little concerned 
with practical applications, and who sel- 
dom benefited personally from their 
achievements. And although we can have 
science without technology, as we did 
from the early beginnings of the experi- 
mental sciences in the 17th century until 
the close of the 18th and the beginning 
of the 19th centuries, when tlic Industrial 
Revolution began to make itself felt, we 
cannot have a growing technology without 
science. I need not argue that a thriving 
technology is essential for the healthy 
growth of our society, but in any case this 
is a thesis easy to prove. 

Development Progress 

Todav we note that, although expendi- 
tures for basic research arc increasing 
rapidly, they always remain but a small 
part of the total budgets for research and 
development. It is worth noting, too, 
that a study of the most recent industrial 
developments shows their scientific origins 
to be much more recent than those of 
developments undertaken some time ago. 
Tlie use of atomic energy for ship propul- 
sion is a case in point. Engines fueled by 
coal, modified and improved though they 
were, were used for a relatively short period 
in comparison with the much longer ex- 
perience with sail. The transformation to 
oil was appreciably quicker still. But when 
the captain of the Nautilus first signaled 
that he was under way on atomic power, 
the Atomic Energy Commission itself was 
little more than a balic in arms on the 
oceans of the world. 

Perhaps an even more striking example 
is that of stereo-spccific diene polymeriza- 
tion, where but a few years passed between 
basic research and mass production of 
elastomers exceeding in performance the 
natural product. 

It would seem that technological de- 
velopments arc catching up with the rate 
of new scientific discoveries: the scientific 
backlog, not yet exploited in full, is di- 
minishing. It is this situation that is at 
limes responsible for the failure of am- 
bitious projects in the field of military 


hardware. Some of them rely not on basic 
new ideas to achieve advanced capabilities, 
bnt on elaboration of that which has 
already been developed. Complexity and 
high cost follow and the projects arc 
justifiably tenninated, because tiiev threaten 
to become “Rube Goldbergs." 

If we do not wish our technological 
progress to slow down, more effort must 
be put into the basic scientific research 
from which our technology derives. ’Iliis 
point was sharpened. I believe, by a recent 
story in the New York Sunday Times, 
which 1 quote in part: 

“In the United States, the Soviet Union, 
Britain and Western Europe, ambitious 
programs for the development of atomic 
energy are being delayed. Construction 


plans for commercial atomic powerplants 
arc becoming indefinite hopes. Earlier op- 
timistic predictions have been supplanted 
by vague forecasts and pessimistic com- 
plaints about the technical difficulties of 
harnessing the atom for peace. ... On 
the international trout there is prcxsnrc to 
reorient away from construction of atomic 
powerplants to research development.' 

To stress the differences between science 
and technology is not to imply value judg- 
ments, for each is equally necessary to our 
society, as 1 maintain. We need both, but 
we cannot hope to devise an adequate 
tcchnologv in a hurry without first having 
a sound foundation of basic- science on 
which to erect it. Evidence of this cause- 
and-cffcct relationship greets us at every 
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RADOP GOES SUPERSONIC 

New Weapons Training System 
for Century Series Fighters 


Now, for the first time, operational Century Series 
fighter squadrons can support their own 
weapons training missions with a supersonic 
weapons training system. The new Del Mar 
RADOP (radar/optical) system features a 
probe-nose, Mach 1.5 target and a unique 
combination reel-launcher. 

The supersonic target provides radar 
reflectivity and infrared characteristics 
of multi-jet bombers and contains pro- 
visions for visual tracking at extreme 
ranges and high altitudes. The com- 
bination reel-launcher mounts on a 
single pylon and the launcher and 
target rotate from a horizontal 
to a down position for towing. 

These new Model DF-6MFC 
targets and Model DXL-6A 


tional Air Force squad- 
rons ... as the ninth in a 
line of advanced weap- 
ons training systems 
from Del Mar. 


For further information on this or o 
weapons training systems in use by 
Force, U. S. Navy and NATO units, t 
AW-810-S. 
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Today's space-probing missiles, such as the giant 
Atlas, blast off into space for the express purpose of 
getting answers. But before the end result can be 
achieved, die missile components must be proved 
reliable — and here's where STELLARDYNE plays a 
vital role! Testing missile components and systems 
essential to flight - pre-testing components to assist 
in eliminating malfunction . . . obtaining the answers 
that MUST be known in advance — this is the 
important task STELLARDYNE is performing, 

STELLARDYNE's space-age Laboratories and 
Organization provide complex testing capabilities for: 

DEVELOPMENT TESTING RELIABILITY PUNNING, 

QUALIFICATION TESTING EVALUATION and CONTROL 

PRODUCTION TESTING ASSISTANCE IN PERFECTING 

INSPECTION TESTING BUILT-IN RELIABILITY 

RESEARCH IN MISSILE EVALUATION 

STELLARDYNE's experienced staff and precision 
equipment combine to offer rapid, economical and 
reliable precision testing . . . provide a wide range of 
techniques for meeting your specific requirements. 

STELLARDYNE provides a complete facility 
insuring the optimum in test performance. When you 
require the answers in advance, ask STELLARDYNE. 
Your inquiry is invited. 


STELLARDYNE 

LABORATORIES, INC. 

1525 Cuyamaca Street • Gillespie Field • El Cajon, California 
Dial Hickory 4-TEST or HI 2-1693 
Los Angeles: STate 2-7679 

WRITE TODAY FOR ILLUSTRATED FACILITIES BROCHURE 


MOST 
OF THE 
ANSWERS 
MUST BE 
KNOWN 
IN 

ADVANCE 
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scientific advice and analysis available 
wherever they arc needed in the formula- 
tion of national policy. It also concerns 
itself with the effect of national policies 
on the nation's scientific and engineering 
activities. The committee provides answers 
to questions raised by the President, under- 
takes assignments for him of an advisory 
kind, attempts to mobilize the best scien- 
tific advice of the country in behalf of the 

ures through which United States' science 
and tcchuologv can be advanced. 

The committee endeavors to ensure that 
science and technology contribute their 
maximum to the welfare of the United 
States by seeking ways: 

• To enhance the' excellence of U. S. 
science, both basic and applied, and to add 
to our effort, relatively, in basic research. 

• To extend the recognition of science as a 
creative activity that augments man's dig- 
nity and understanding and affords him in- 
tellectual adventure of the highest order. 

• To recognize that outstanding accom- 
plishments in science appeal deeply to the 
hopes and aspirations of men everywhere, 
and contribute to the prestige and good 
will of nations. 

vironment of the free world is the best 
environment for achievement in science. 

• To improve the ways in which onr gov- 
ernment uses and supports science and 

technology more effectively to 
improve our national security, to strengthen 
our economy, to enhance the health and 
welfare of our citizens and other peoples. 

• To promote international understanding 
and good will. 




Significant Achievement 

These are broad and ambitious objectives. 
Even small progress in C3ch area would be 
a significant achievement. 

Tlic organization that works toward these 
goals comprises the 18-man committee 
proper, numerous panels involving members 
as well as consultants, the special assistant, 
and his small full-time staff of technical 
aides. The committee’s members are rep- 
resentative of those fields of science and 
technology especially important to the gov- 
ernment. The membership rotate, most 
of the new appointments being on a four- 
year basis. This practice brings to the com- 
mittee fresh points of view and representa- 
tion from different fields of science and 
technology. 

To discharge its responsibilities, the com- 
mittee has established panels, some on an 
ad hoc, others on a continuing basis. First 
Dr. Killian, and then I, were elected to 
the chairmanship of the committee, which 
knits the whole organization together. My 
personal full-time staff is also the staff of 
the committee and its panels. 

The panel structure has consistently been 
a distinctive feature of the committee’s 
work. It has made possible intensive studies 
on problems that could not have been 
undertaken by the committee because of 
its limited membership. At the present 
time, over 100 scientists and engineers 
arc associated with the committee and my 
office in part-time capacities, thus provid- 
ing a wide range of expert advice. Commit- 
tee and panel members arc selected not onlv 
because of their expert knowledge and 
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Navy's CORVUS Air-to-Surface Missile Designed and Produced by TEMCO 

Tl TELEMETRY 
in IVlissile Systems 


Our inertial guidance systems utilize two-degrees-of-freedom 
gyros. If you would like to do advanced work with these and 
have had at least a year of engineering experience, please 
write Mr. C. T. Petrie, Manager, Research & Engineering Staff. 
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Who could place a monetary value on human life?... 
The amount of government insurance?... A pilot’s income 
producing ability for his wife and children? 
The real issue is national security — and no price can be 
set on that. This is why Bohanan's Rotary Actuator in pilot 
escape systems is so universally recognized for its never* 
fail operation— its quality construction— its elaborate 
inspection and test surveillance-its reliable engineering. 
Compact, rugged and safe, the Bohanan Rotary 
Actuator operates a simple but effective web' strap 
arrangement. When fired, the rotary actuator winds the 
webbing taut between the head rest and the bucket 
lip. The man is positively ejected from the seat and an 
automatic parachute mechanism is activated. 
By saving pilots’ lives, the Bohanan Rotary Actuator 
plays a vital role in preserving our National Security. 

Bohanan’s other pneumatic, hydraulic and ballistic 
device experience and production knowledge can be an 
•invaluable aid in solving your engineering pi'oblems. 
Write today for your free copy of the "Book on Bohamn’.’ 

I So/tanon i 

MANUFACTURING CO. ! 

■A Division of the Gabriel Company 
15800 SOUTH AVALON BOULEVARO, COMPTON, CALIFORNIA 


PRICELESS! 


that’s why he’s protected 
Bohanan Rotary Actuator 


70 


something that I m; 
wisdom in a broader 
Partnership in th 


perhaps d: 


sacrifice of per- 
.•.uiiui Ltiieeis. u is willingly undertaken in 
the spirit of national service. You will ap- 
preciate the magnitude of personal involve- 
ment when I mention that more than 500 
man-days of work were needed recently for 
the study of certain problems in the classi- 
fied area and the preparation of one short 

r concern of the committee is 


to explore every way 
their services, skills, and fresh 
iblc without handicapping their 


idca™avadal 
professional developments. 


special a 


The , 

the President’s staff, is invited to attend 
meetings of the National Security Council 
and of the Cabinet, and-when appropriate 
-to present the views and findings of the 
Science Advisory Committee. He is also 
a member of, or attends the meetings of, 
special Cabinet-level interdepartmental com- 
mittees, such as the Radiation Council and 
Space Council. He is the chairman of the 
new Federal Council on Science and Tech- 
oology, consisting of representatives, at the 
" ’ ing level, of 10 departments and 


poli 

agencie 
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scope 


imprint of 
: the titles 
of these 


• Introduction to Outer Space. 

• Scientific Information. 

• Strengthening American Science. 

• The Argus Experiment. 

• High Energy Accelerator Physics. 

• — "“i for the Age of Science 


Othci 


panels 


makc'thc gt 


and technology and 
if rapidly changing ti 


lactmcnt of the Department of De- 
: Reorganization Act, reflecting the 
ct of modern weapons technology and 


• Establishment of the Office of the Direc- 
tor of Research and Engineering and the 
Advanced Research Projects Agency in the 
Office of the Secretary of Defense. 


• Assignment of engineers and scientists 
at policy-making levels in the offices of the 
secretaries of the three services. 

• Establishment of the National Aeronau- 
tics and Space Administration to provide 
a civilian space-science and exploration 
agency. 

• Reactivation of the Office of Science 
Advisor to the Secretary of State, and the 
appointment once again' of Science Attaches 
to overseas posts. 

• Establishment of the Federal Council 
for Science and Technology as a means 
of bringing together for common planning 
policy-level representatives of agencies hav- 
ing major scientific programs. 

• Enactment of the National Defense Ed- 
ucation Act, designed to aid education gen- 
erally, with specific provision for strength- 
ening science education. 

In the Congress, the House of Repre- 
sentatives established a standing committee 
on Science and Astronautics. The Senate, 
also, has created a new standing committee 
on astronautics and spec science. A num- 
ber of important actions have been taken 
by the Congress, and by the executive 
branch, to improve the status of scientific 
personnel in the service of the government. 

In addition to these national efforts, 
there have been important advances in in- 
ternational cooperation-ail example is the 
second Atoms for Peace Conference in 
Geneva. It was at this conference that 
the United States and the United Kingdom 
joined in announcing the declassification 


of research in the field of controlled fusion. 

Our aims, as manifested in these and 
other measures, can be summed up in a 
few simple words: Our national objective 
need not and should not be solely the crea- 
tion of an elite of intellectuals. It must 
include raising and improving the intel- 
lectual tone of our whole society, so that 

other fields, will attract the ablest young 

minds. 

May such achievements stimulate new 
joys and satisfactions, not only as the young 
face their high school and college years, 
but throughout life. I would wish for 

something akin to what Winston Churchill 
meant when lie said that God had created 
two kinds of good and useful human beings: 
those who work only to be able to play and 
the happy ones for whom work is play. 
It is, perhaps, that through cxpricnciiig 
this kind of happiness we shall be able, as 
a nation, to disprove the dire predictions 
of George Kennan which I mentioned 

We are a young nation, still filled with 
pioneer spirit, even though it might be 
temporarily obscured by easy living. This 
is only a passing phase, and I have faith 
that we shall head into the new frontier- 
tile frontier of intellectual achievement. 
A great mind, Albert Einstein, best ex- 
pressed what I am trying to say: "It is a 
great gift if one is pnnitted to work in 
science for his whole life.” 



Technicians Test Centaur Hydrogen Engine 

Hydrogen-fueled Pratt & Whitney XLR 115-P-l engine for the Convair Centaur space 
vehicle upper stage (AW Dec. 7, p. 30) is readied for test run. Steam ejector system at 

space conditions under which the engine first fires. 
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Ever try threading five needles at once? 



Cubic has, electronically speaking. And far 
greater precision is required of the five-target 
Cubic MOPTAR which will be used by the 
Federal Aviation Agency to evaluate experimental 
air-traffic-control systems. MOPTAR (Multi- 
Object Phase Tracking and Ranging), an omni- 
directional system requiring no moving antennas , 
provides startlingly accurate real-time position 
data. MOPTAR can be expanded to track hun- 
dreds of aircraft simultaneously with this same 


accuracy. The FA A installation will monitor other 
systems in tests at the new National Aviation 
Facilities Experimental Center near Atlantic City. 
It’s a new use for Cubic’s Space Age backing 
systems developed under the forward-looking 
sponsorship of the United States Air Force. Now 
MOPTAR finds a non-military application in 
helping solve the problems of air navigation, an 
application that will lead to greater safety in the 
traffic lanes of the sky. 



Tracking systems by Cubic . . . reliable precision 
systems with Space Age capability . . . find appli- 
cation in air traffic control and, through the 
multiple-target potential of MOPTAR, in increas- 
ing the fire-power of America’s guided missiles. 
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WIDEST SELECTION - HIGHEST QUALITY! 


AC offers the industry’s most complete line of "operationalized 
design” aircraft spark plugs. There’s a right size for every type 
of engine and every type of flying. You can specify for your 
precise operational needs from the widest variety of Aircraft 
Spark Plugs available. 

ACs feature the exclusive recessed insulator tip that heats faster 
to reduce fouling . . . cools faster to prevent pre-ignition. The 
copper-cored center electrode provides fast heat dissipation, and 
it’s fully jacketed with nickel alloy for longer service life. AC’s 
famous ground electrode cloverleaf design gives better scavenging. 
AC also offers platinum electrode spark plugs which permit 
improved oil and lead anti-fouling characteristics. 

AC Aircraft Spark Plugs have been proved in millions of 
miles of flying. Their performance — in your plane — will prove 
THEY MUST BE THE BEST! 
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ANTI-FOG WINDSHIELDS 



withstand the anticipated aerodynamic heat generated 
by hypersonic speeds. 

tests Sierracote windshields, canopies and cabin panels are 

capabilities, fabricated of plastic or glass, depending on operational 
requirements. If you have a problem in these fields, write... 

THE SIERRACIN CORPORATION 

903 NORTH VICTORY BOULEVARD, BURBANK. CALIFORNIA 


safety ... see and be seen! 
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Video-sonics Cuts Production Defects 


By Philip J. Klass 

Culver City, Calif.— Video-sonics, a 
combination of a new device and tech- 
nique. has enabled Hughes Aircraft Co. 
to slash the defect rate in its avionics 
manufacturing operations by as much 
as 100:1 while also improving product 
uniformity, increasing output and re- 
ducing factory personnel training time. 

The impact of Video-sonics has been 
“staggering,” according to one company 

Video-sonics also holds promise for 
military use to train operating and 
maintenance personnel and for use at 
overhaul depots to achieve factory level 
capability, Hughes believes. 

Mainly Technique 

The Hughes-developed Video-sonics 
is “10% hardware and 90% technique,” 
according to R. B. Parkhurst, vice presi- 
dent and general manager of Hughes 
Products Group. The equipment itself 
is relatively uncomplicated, consisting 
of an automatic 35 mm. slide projector 
and a magnetic tape reproducer built 
into a box containing a small projection 
screen. The combination resembles a 
portable television set. A lightweight 
headset (earphones), a magazine of 35 
mm. color transparencies and a pre- 
recorded magnetic tape, also in a maga- 
zine, complete the hardware. 

The equipment is installed at indi- 
vidual work stations on an assembly 


line. The magnetic tape and headset 
provide each operator with a detailed 
set of aural instructions for assembling 
and wiring the chassis under construc- 
tion while the projector displays a color 
photo which shows how the operation 
should be performed and how the 
chassis should look at each stage in the 

The use of visual display plus aural 
instructions distinguishes the Hughes 
approach from those employed by Wcst- 
mghouse and Western Electric which 
use only aural instructions. 

The taped instructions and slides for 
each operation are synchronized. The 
tape delivers an instruction, then allows 
the operator a suitable interval to per- 
form the task. Tape then sounds a 
beep note to indicate to the operator 
that another instruction is about to 
begin, which automatically causes the 
projector to change to the next slide. 

Parkhurst emphasizes that the indi- 
vidual operator is in command of the 
machine, not vice versa. If the operator 
is not ready for the next instruction, she 
need only push a foot pedal or button 
to delay it. If the operator finishes an 
operation ahead of the allotted time, 
she can initiate the start of the next 
instruction. 

Because each operator has her own 
Video-sonics machine, she can set her 
own work pace. Background music is 
piped into the machine’s sound system, 
but can be turned off if the operator so 


desires. When taped instruction is 
about to start, the background music 
volume is reduced slightly, returning to 
normal after the instruction is com- 
pleted. 

For each operation, Hughes usually 
produces three different types of tapes. 
The first, used when a new chassis or a 
new operator comes on the assembly 
line, gives very detailed instructions 
with many cautions or warnings. 

When an operator feels sufficiently 
experienced, she can request the ab- 
breviated tape instructions. A typical 
abbreviated instruction might be as fol- 
lows: "Obtain capacitor P-1, install as 
shown. Be sure to maintain clearance.” 
If and when the operator so desires, she 
can request the super-short version, 
sometimes referred to as the "Bikini.” 
The previous operation on this tape 
would be as follows: “P-l, as shown." 
Use Is Optional 

Hughes does not insist that its oper- 
ators use the Video-sonics machine. 
They can use the aural instructions, the 
visual display, both, or neither. How- 
ever, during an Aviation Week visit to 
Hughes El Segundo airborne fire con- 
trol manufacturing plant, every opera- 
tor in view was using the Video-sonics 
headsets and making frequent reference 
to the visual display. 

The idea of combining aural instruc- 
tions on tape and a visual display is 
credited to Jack Barry, at the Hughes 
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PLUS features 
above & beyond 
MIL SPECS. 



mil-c-5015, the governing Specification on AN/MS 
connectors, has established certain standards which 
must be met on these types. Amphenol Stub E and 
Stub R exceed these standards: 
stub e is the shortest, lightest “E” environmentally- 
resistant connector available. Although “E’s” cannot 
be used in new designs to MIL-C-5015D, Stub E is the 
ideal commercial connector or replacement on existing 
MIL. designs. Consider some of the plus features: 
Shortest, lightest “E”; unitized, easy-to-assemble rear 
grommet; metal-to-metal bottoming; easy contact sol- 
dering; uniform contact tinning. 
stub r is the replacement for Stub E in MIL-C-5015D— 
a lightweight, environmentally-resistant design offer- 
ing all of the extra Stub E features plus the incorpora- 
tion of an “O” ring on the shoulder of the 3106 plug for 
additional sealing protection. 


J Dconnector division 

07 1830 SOUTH 54 TH AVENUE. CHICAGO 50. ILLINOIS 

Amphenol-Borg Electronics Corporation 


El Segundo plant where it was first 
tried. The man who heads the Video- 
sonics program at Hughes, D. E. 
Stewart, frankly admits that he was Qne 
of the "most doubtful Thomases” when 
the idea was first suggested in March, 
1958. for application at the Tucson 
plant where lie then worked and where 
Hughes produces Falcon missiles. 
Stewart adds that he was not alone in 
this view among Tucson personnel. 

Prior to a trial of Video-sonics on a 
Tucson line, Hughes had been ex- 
periencing an average of 6 to 1 3 defects 
per chassis— a defect being a cold solder 
joint, a solder splash, a loose or re- 
versed component or insufficient clear- 
ance between components. 

Within five months after Video- 
sonics was introduced, the defect rate 
had dropped to an average of only If 
per chassis. Within 10 months, the 
defect rate was only 0.06 per chassis— 
a reduction of 99%. 

With so drastic a reduction in de- 
fects, Hughes was able to eliminate a 
special group that had previously been 
used to re-work rejeots. Instead the 
chassis could be returned to the origi- 
nal worker without disrupting produc- 
tion schedules, Stewart says. 

The results were so spectacular that 
Tucson decided to install 60 of the 
machines as soon as they could be 
built. 

Another result: Stewart became one 
of Video-sonics’ strongest proponents, 
second only to Parkhurst. 

Hughes now has more than 1,000 of 
the machines installed at its Tucson 
and El Segundo manufacturing facili- 
ties and is starting to install them at its 
Fullerton (ground-avionics) plant. 

Before the advent of Video-sonics, 
Hughes found that its most experienced 
operators were able to achieve about 
60% realization of production plan- 
ners' work standards, with less experi- 
enced operators falling below this figure. 
After Video-sonics was introduced, prac- 
tically every operator on the line could 
achieve 90% to 100% of the work 
standard and do so consistently through- 
out the day, according to Parkhurst. 

On one assembly line making a criti- 
cal intermediate frequency amplifier, it 
previously required about four months 
for an operator to get up to the line’s 
average realization of about 53% of 
the work standard. After Video-sonics 
was installed, Hughes transferred a new 
operator from the wire harness line into 
the IF amplifier line. By the end of 
the first day she had achieved a rate of 
80% of the work standard. 

With Video-sonics, the period re- 
quired to train an operator on a new 
chassis can be slashed from weeks to 
less than a day, in most cases, Park- 
hurst says. For example, an experienced 
operator can be put on a new job and 



Helping to make missiles and air- 
craft stronger is Brunswick’s job. 
Usingfibre glass reinforced plastics, 
we fabricate radomes, fin-tips and 
other primary structures. They will 
undergo continuous usage at 
550°F., and will withstand much 
higher temperatures during shorter 
exposures. We make possible the 
successful “marriage” of antennae, 
electrical and structural properties. 
In addition, Brunswick plastics also 


provide thermal insulation for these 
components. If you are considering 
the use of steel or aluminum, we 
suggest that you look into the ad- 
vantages of conventional and fila- 
ment-wound fibre glass reinforced 
plastics. Brunswick techniques al- 
low the design engineer to tailor his 
product to carry the specific load 
requirement of primary structures. 
You are assured of superior 
strength : Brunswick’s exclusive 


Strickland “B” Process winds fibre 
glass filament to a strength-density 
ratio of 2,000,000 (the SD ratio of 
high strength steels is 800,000). 
Hoop tensile values average 200,000 
psi, and composite wall strength 
ranges from 120,000 to 140,000 psi. 
Our experience can serve you well. 
Write or call: The Brunswick-Balke- 
Collender Company, Defense Prod- 
ucts Division Sales Manager, 1700 
Messier St., Muskegon, Michigan. 
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DEFECT RATE in avionic assemblies has bee 
ground music also is piped into the operator 
using Vidco-sonics for machine tool operate 


by the sixth chassis she normally will 
be up to nearly 100% of the work 
standard. 

Video-sonics assures that every opera- 
tor working on a particular chassis fol- 
lows the same assembly procedures and 
works to the same standards, eliminat- 
ing the variability that formerly resulted 
from possible differences between indi- 
vidual line supervisors. With the new 
technique, the supervisor is largely re- 
lieved of his duties as an instructor and 
is able to concentrate his efforts on man- 
aging people. 

Engineering changes can be intro- 
duced in a matter of hours, with oper- 
ators quickly resuming their former 
work standards. Hughes is set up to 
produce new taped instructions and new 
color transprencies within four hours 
after the change is established, accord- 
ing to Stewart. These are introduced 
on the line by merely substituting the 
new tape magazine for the old and by 
replacing one or more of the 35 mm. 
slides in the projector magazine. 

Other Applications 

Hughes has applied Video-sonics to 
a number of other funotions in addition 
to assembly line operations. For ex- 
ample, the technique is being used for 
test and inspection. Where tests re- 
quire the use of a cathode ray oscillo- 
scope and observation of wave shape, 
the color slide can show the precise 
waveforms which should be obtained. 
In one systems test operation, Hughes 
found that Video-sonics cut the time 
required from five hours to only 17 
min., a 95% reduction. 

Hughes finds that Vidco-sonics also 
can be applied to machine tool opera- 
tions, with comparable gains in product 
quality and output. 

Company officials are equally excited 
over the potential military applications 
for Video-sonics. Hughes has used the 
technique in training pilots to operate 
its fire control systems. 



With Video-sonics it is possible to 
duplicate factory' procedures and tech- 
niques at military overhaul facilities by 
supplying them with the same slides 
and magnetic tapes used in the Hughes 
factory'. Air Force currently is evaluat- 
ing Video-sonics at its Middletown Air 
Materiel Area and at Holloman AFB. 

Video-sonics also makes it possible to 
overcome language difficulties, Stewart 
points out. The magnetic tape can be 
prepared in any desired language, assur- 
ing an accurate translation ot factory 
or maintenance procedures for NATO 
countries using U. S. equipment. 

In a recent demonstration for visit- 
ing Swedish air force personnel, the 
regular magazine of 35 mm. slides was 
used to explain the operation of a fire 
control system, but the accompanying 
aural instructions had been thought- 
fully taped in Swedish, which under- 
standably made a hit with the visitors. 

Video-sonics also provides a con- 
venient means for transferring pro- 
duction know-how from one plant to 
another within a company or to a 
second-source manufacturer. Video- 
sonics is particularly well suited for 
military production where the runs may 
be short but repeated at intervals. The 
tape and slides can be stored, then re- 
used to re-train personnel when an ad- 
ditional production run is ordered. 
Behind the Scenes 

Hughes has learned that a great deal 
of thought and effort must go into the 
preparation of the slides and taped in- 
struction if Vidco-sonics is to prove 
effective. Without such effort, the ma- 
chines themselves contribute little. 

For example, Hughes found by ex- 
perimentation that for female operators 
the voice on the magnetic tape should 
be that of a man. Hughes therefore 
uses a professional male announcer with 
a very masculine voice. 

If the operators are to accept the 
Vidco-sonics voice and photos as gospel, 


and follow them to the letter, both the 
aural and visual instructions must be 
flawless. The slightest error may be 
duplicated by every operator on the 
line until it is detected. 

A vast amount of effort goes into the 
planning and preparation of the script 
for the taped message. When a new 
chassis is ready for production, the de- 
sign engineer, manufacturing engineer, 
planner and a member of the Hughes 
Video-sonics group join forces. They 
assemble the chassis, recording even- 
step, every precaution that must be 
observed, making photographs as they 
go. Photos are taken at the same angle 
from which the work will be viewed by 
the operator on the line. 

The manufacturing standards man. 
after careful study, comes up with an 
estimate of the time required to assem- 
ble the chassis. 

Trial Tape 

A trial tape is then prepared, together 
with 35 mm. slides for each operation. 
An experienced operator is then brought 
in to assemble the new chassis working 
entirely from the Video-sonics instruc- 
tions. Any questions, omissions or 
errors disclosed by this operator are then 
introduced into the program. 

When the experienced operator has 
been able to assemble six chassis in the 
time allotted for the operation by the 
standards man. the program is con- 
sidered ready for the production line. 

Hughes has learned that it is vitally 
important to talk with each operator 
before Video-sonics is first introduced 
on a line to explain its function and 
to emphasize that she is the machine’s 
master, not its slave. Similar orientation 
is required for supervisors to explain 
their changing role. 

Hughes officials have carefully 
weighed the possibility of selling Video- 
sonics to outside companies. At least 
for the present, Hughes has decided 
against it. One reason is that Hughes 
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Where shall we put your payload? We ean put your 50-pound 
package 1000 miles up or your 1000-pound payload 57 miles up. 
The systems hardware we use — most of it our own — has a long 
record of success and a refreshing respect for small budgets. 
Call on us for the whole job or any part. Just find your need 
on the chart, and we’ll do the rest. Cooper Development 
Corporation, 2626 South Peck Road, Monrovia, California. 






Reliability is assured. . . 



WITH GSE EQUIPMENT BY WESTERN GEAR! 



The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan, "The Difference is Reliability.” Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console illustrated 
is indicative of Western Gear design and productivity; it was specifically designed 
to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 

In this instance, the drive is also our product. No matter what your test requirements 
may be. Western Gear can make an outstanding contribution to the effective solution of 
your problem. Write, wire or telephone now to; w 

r "the difference is reliability" 


WESTERN GEAR CORPORATION • PRECISION PRODUCTS DIVISION • P.O.BOX 192. LYNWOOD, CALIF.. NEvada 6-0911 


Bureau of Standards Unit Prefixes 

Washington— The National Bureau of Standards has adopted new prefixes for mul- 

Committee on Weights and Measures at its 1958 fall meeting in Paris. Hie Com- 
mittee expanded the familiar list of eight numerical prefixes to a total of 12, with 

(5 x 10'") will be 5 picofarads, abbreviated 5 pf. Asterisks indicate newlv added 



would be selling know-how acquired 
over several years to other avionics 
manufacturers, strengthening their 
ability to compete with Hughes. Fur- 
thermore, companies already manufac- 
turing slide projectors and/or tape re- 
corders for the price-conscious consumer 
market probably could produce the 
hardware for less. 

However, Hughes has no compunc- 
tion about revealing its Video-sonics 
know-how to the military services and 
does expect to apply the technique to 
a number of defense situations. 

NEW AVIONIC 
PRODUCTS 


Microwave Amplifiers 



• Amplifier, Model 549, uses traveling 
wave tube for broad band amplification 
with 30 db. gain and 10 mw. output 
from 10.5 to 16 me. Front panel con- 
nectors available for AM and phase 
modulation. Weighing 33 lb., unit can 
be bench or rack mounted and, firm 
savs, employs simple, rugged design. Al- 
fred Electronics, S97 Commercial St., 
Palo Alto, Calif. 

• Power amplifiers, Models 216A and 
217A, turn out 10 and 1 kw., respec- 


tively, both use four cavity, water-cooled 
klystrons, and can be tuned from 1,700 
to" 2,400 me. As broadband amplifiers, 
they provide minimum gain of 40 db. 
Models 216A and 217A have maximum 
bandwidths of 18 and 15 me., respec- 
tively, measured at 1 power points. 
Model 21 7A is self-contained in single 
84 in. high, 445 in. wide and 41 in. 
deep cabinet. Sierra Electronic Corp., 
3885 Bohannon Drive, Menlo Park. 
Calif. 


Test Equipment 

• Telemetry test set, FM/FM, in com- 
pact, mobile package, can be used in 
checkout of magnetic data recording 
and oscillographic data recording sys- 
tems, subcarricr generators and refer- 
ence oscillators among others. Test set 
covers 18 rdb. channels; subcarricr gen- 
erators for all IS rdb. frequencies can 
be modulated plus or minus 75% while 
five highest frequencies ran be modu- 
lated plus or minus 15%; and all sub- 
carricr generator outputs available in- 
dividually or as composite. Set oper- 
ates on 110 v„ 60 cps. Dynatronics, 
Inc., Box 2566, Orlando, Fla. 

• Wattmeter, Model 14S3, designed 
for measurements at sustained accuracy 



and resolution down to 0.01% of rated 
input, according to finn. Meter ranges 
are 250/500/1,000 watts: input cur- 
rents are 5 amp. normal and 10 amp. 
max.; input voltages arc 50/100/200 v. 
normal and 75/150/300 v. max. Fre- 
quency range is 40 to 1,000 cps. Me- 
ter's dimensions are 20 x 14 x 10 in. and 
weight is 27 lb. Daystrom, Inc., 614 
Frelinghuysen Ave., Newark 12, N. J. 

Components & Devices 

• Disk thermistor, Number 34D4, has 
resistance of 13,096 ohms, at 0C rang- 
ing down to 270 ohms at 100C, with 



long and 3i in. high, and has efficiency 
of 65 to 72% at 5 to full load. Webster 
Electric Co., Racine, Wis. 



• Analog-to-digital converter, Model 
423341, has following typical character- 
istics; 2 in.-oz. input driving torque; 
250 max. rpm. input shaft rotation; 
—80 to 350F operating range; 5 to 50 
cps. at ±10g vibration range; 0.187 in. 
height; 20 ma. each, 20 vdc. contact 
and brush capacity; up to 4 figure 
digitalizing capacity and 1 bit per 
10,000 bits resolution. Kearfott Co., 
Inc., Little Falls, N. J. 
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USAF Pilots Receive Awards for Record Flights 



Air Force pilots who established three world aviation records at Edwards AFB, Calif., were awarded trophies for their achievements (AW 
Dec. 21, p. 24). In the photo at left above, Maj. Joseph Rogers receives the Thompson Trophy for setting a world speed record of 
1,525.9 mph. in a Convair F-106, exceeding a 1,484 mph. record claimed in October by the Soviet Union for a single-turbojet Sukhoi 
delta designated the E66. Lt. Gen. Mark E. Bradley, USAF deputy chief of staff for materiel, is at left; G. R. Moore, vice president of 
Thompson Ramo Wooldridge Corp. who presented the trophy, is at right. In the photo at right above, Brig. Gen. Joseph H. Moore 
receives a special Bendix award for flying an operational Republic F-105B from the 334th Tactical Fighter Squadron at Scvmour-John- 
son AFB, N. C., over a circular 100-km. course in 183 sec. The coutse was laid out iu a circle with a 9.9-mi. diameter. Lt. Gen. Bradley 
is at left; Roy H. Isaacs, vice president-government relations, Bendix Aviation Corp., who presented the award, is at right. 



Capt. J. B. Jordan (second from right) receives the General Electric Trophy for setting a world altitude record of 103,395 ft. in a Lock- 
heed F-104C interceptor. Capt. Jordan set a 30,000-meter time-to-climb record during the same altitude run, attaining 98,424 ft. altitude 
15 min. 4.92 sec. after the flight began. The altitude record exceeded by 4,835 ft. the 98,560 ft. record set by the U. S. Navy a week 
earlier with a McDonnell F4H. Other members of the group above are, left to right. Brig. Gen. D. E. Newton, USAF; J. V. Guthrie, 
Lockheed Aircraft Corp.; Lt Gen. Bradley, and George Metcalf, General Electric vice president who presented the trophy. 
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space power problems? 


When you’re 250,000 miles 
from conventional power 
sources, you don’t have to 
depend on limited-life batter- 
ies to supply electricity. 
Hoffman solar energy converters offer a reli- 
able and practical solution to the problem of 
power in space. As the nation's leading pro- 
ducer of silicon solar cells, Hoffman has 
acquired unmatched experience in this field 
and is furthering the study of space power 
problems through its Advanced Development 
Section. Already tested and proved in U. S. 
space probes and satellites, Hoffman solar 
cells can solve your space power problems. 




Hoffman 


ELECTRONICS CORPORATION 

Hoffman Laboratories Division 










"Toughest” inspection in the steel business 
assures you utmost uniformity in Timken* forging steels 


You can always be sure your forged products made 
from Timken® steel forging bars will have uniform 
quality. One big reason is the rigid, 100% Final In- 
spection we give every bar. Examination is so thorough 
that our Inspection Department is known as the 
toughest in the steel business. 

You save money, too, because of the uniform quality 
of Timken steel. It is remarkably uniform in structure, 
chemistry and dimension from heat to heat, bar to bar, 
order to order. And because we handle each order 
individually, we can target our procedures to your 
end-use requirements. You don’t have to interrupt your 
operations to make costly equipment adjustments. 

Important to our operations is a new Metallurgical 


Research Center, one of industry’s most modern. Its 
facilities range all the way from an experimental melt- 
ing laboratory to one of the industry's finest technical 
libraries. It is designed not only to improve our own 
products but also to solve customer problems— your 
problems. 

When you buy Timken steel you get: 1) Quality that’s 
uniform from heat to heat, bar to bar, order to order. 
2) Service from the experts in specialty steels. 3) Over 40 
years experience in solving tough steel problems. 

For the most from your modern forging operations, 
specify Timken steel forging bars. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: "TlMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING ARE AVAILABLE FROM WAREHOUSE STOCKS IN 44 CITIES IN THE UNITED STATES 


EQUIPMENT 



MAGNETIC pre-amplifier and power amplifier form the control box for the modular con- 
trol systems. The contactorless controls include both magnetic and transistorised amplifiers. 

Modular Electromechanical Units 
Cut Costs, Engineering Lead l ime 


Reductions in cost and engineering 
lead times in aircraft and missile control 
system design are promised by the 
producers of packaged modular electro- 
mechanical control systems. The modu- 
lar concept enables designers to as- 
semble a control system from transducer 
to actuator with standard components. 

Initial applications of the modular 
systems include an oil temperature con- 
trol on the Grumman \V2F airborne 
early warning aircraft and a helicopter 
throttle control. Airborne Accessories 
Corp., Hillside, N. J., says the modu- 
lar system also is being evaluated for 
missile control applications. 

The basis of the packaged systems, 
the modular control units, followed the 
development of modular actuators in 
1958. These actuators, both rotary and 
linear, provided some design flexibility 
and a reduction in the need for custom 
engineered actuators; however, the elec- 
tronic control boxes still required 



MODULAR control box with transistorized 
power amplifier partially inserted. Module 


some degree of custom engineering. 

The development of packaged modu- 
lar control systems promises a reduc- 
tion in this engineering. The control 
packages consist of standardized control 
boxes into which are plugged unitized 
pre-amplifier and power amplifier sub- 
systems. Both magnetic and transistor- 
ized amplifiers are available in the con- 
tactorless control packages. 

The circuitry for each subsystem is 
mounted in a chassis and can be quickly 
changed by means of quick disconnect 
fittings. Amplifiers drive motors rang- 
ing up to 200 watts or control any physi- 
cal response in relation to a variable 
stimulus as sensed by the transducer. 

The addition of the modular control 
packages completes the control system, 
lire system incorporates a range of 
transducers including potentiometers, 
tach generators and thermistor probes, 
the control packages and the modular 

The linear actuators have a maximum 
operating load of 500 lb. and the rotary 
actuators have a maximum load of 100 
in./lb., with both dependent on the 
motor and gear ratio selected. 

Airborne says that in addition to de- 
sign flexibility, the modular control sys- 
tems offer designers size and weight 
reductions and, in some respects, in- 
creased reliability. The modular concept 
will not eliminate all control system 
engineering problems. With only slight 
modification, however, the modules will 
provide the basis for immediately ac- 
cessible systems. 

The chassis operating temperature 
limits vary from 71C on the transistor- 
ized amplifiers (120C limit available 
on special order) to 125C for the mag- 
netic amplifiers. The weight of both 
the transistorized and magnetic power 
amplifier is 1.15 lb. 
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Experience— the added alloy In Allegheny Stainless 



HIGH TEMPERATURE ALLOYS 
YOU CAN WELD OR BRAZE LIKE STAINLESS 


In addition to their high strength characteristics, AM 350 
and AM 355, A-L’s precipitation hardening stainless steels, 
have other advantages for designers of missiles and super- 
sonic aircraft. 

When welding AM 350 and AM 355, there is little or no 
tendency to hot cracking or poor weld ductility, even in 
heavy sections. Both alloys weld as easily as the common 
stainless steels, even in the completely heat-treated. condi- 
tion. Brazability is equally easy— no special surface prepara- 
tion is required during brazing operations. 

Due to the high ductility in the annealed condition both 
alloys lend themselves to various kinds of fabrication— they 
can be spun, machined or formed using normal procedures. 


In the heat-treated conditions, AM 350 and AM 355 have 
remarkable strength-to-weight ratio at both room and ele- 
vated temperatures, retaining useful strength and ductility 
up to 1000 F. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier sec- 
tions, is available commercially in forgings, forging billets, 
plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, "AM 350 and AM 355." 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. „„ 


Allegheny Ludlum 



NEW AVIATION PRODUCTS 



Dielectric Coolant Pump 

Pump is designed for liquid cooling 
of avionic instrumentation and can 
pump any dielectric fluid. 

The dielectric coolant pump is said 
to minimize cavitation problems en- 
countered with low inlet suction pres- 
sures associated with high altitude 
operation. Wet motor construction ob- 


mersed in the fluid. At this point 
the reading is taken. The gage is 
available with scales indicating U. S. 
gallons. Imperial gallons or pounds and 
may be calibrated with any aircraft fuel 

Sierra-Schroedcr Controls Division, 
4310 San Fernando Rd Glendale 4, 
Calif. 


Pneumatic Bleed Valve 

Air pressure bleed valve meters a con- 
stant 50 cfm. air supply at 50 psi. to 
the control system of an intercon- 
tinental ballistic missile. Variations of 



the valve for other fluids, pressures and 
control rates arc feasible. 

The unusual body configuration per- 



viates use of rotating seals and attend- 
ant leakage problems. Other applica- 
tions include fuel transfer or booster 
fuel pumps. 

Specifications include: continuous 
duty four-pole, three-phase, 200 v. mo- 
tor; weight, 21 oz.; amp., 0.75; pump 
pressure rise, 20 psi. at 2.8 gpm. The 
pump is 4.38 in. long and has a diam- 
eter of 2 in. 

Task Corp., 1009 E. Vermont Ave., 
Anaheim, Calif. 

Fuel Tank Sight Gage 

Slip tube gage is designed to pro- 
vide fast and accurate determination of 
the amount of fuel in aircraft wing and 
fuselage tanks. 

Model 500100, "BLIP” (by light in- 
ternal piping) gage consists of a housing 
which is bolted to the inside of the fuel 



tank, and a slip tube which passes 
through the housing into the tank. 
When the end of the tube is above the 
fluid level in the tank incident light 
causes the inside of the tube to light up. 
When the tube is withdrawn the tube 
darkens as its upper end becomes im- 



Almost everything 
that flies uses 

HYDRA-ELECTRIC 

Pressure Switches! 

Yes, whether it's old fashioned 
balloons or modern aircraft and 
guided missiles HYDRA- 
TRIC Pressure Switches are 
applicable to almost everything 
that flies! For example, at least 
90% of all pressure switch ap- 
plications on the Boeing 707, 
Douglas DC-8, Convair 880 and 
Lockheed Electra are HYDRA- 
ELECTRIC. Look to advanced de- 
sign already out of this world. 
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• AiRescarch Central Air Data Computer / or North American's A3J, Navy's first 
control, radar, automatic flight control and cockpit instrumentation. 

Expansion in electronics and electromechanical activity is creating excellent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Data systems on the Air Force B-70 and F-108, North American 
A3J and McDonnell F-4H, as well as other commercial and military 
aircraft and missile projects. 


• FLIGHT SYSTEMS RESEARCH General prob 
lems in motivation and navigation ir 
air and space; required backgrounc 


Openings in the following areas: 

- • ELECTROMAGNETIC DEVELOPMENT Work w; 


implifiers 


dge of electro; „ ... . 
ials and design methods 
DATA SYSTEMS RESEARCH Experience with • INSTRUMENT DESIGN Electr 
physical measuring devices using design of force-balance 
electromagnetic, atomic, thermionic pressure measuring devic 
and mechanical approaches. gear trains and servo-dri- 

CONTROLS ANALYSIS Work in preliminai 




log computet 


• FLIGHT DATA COMPONENTS Analysis pro- 
posal, design and development work 
in the following specialties: circuit 
analysis, scrvodicory. transducers, 

analog development of high and low 


and electromagnetic transducers 
desirable. 

AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 


Send resume . 
Mr. T. E. Wal 


fliPesearch Manufacturing Division 


mits mounting to the outer shell of the 
missile with only the sliding lever ex- 
posed. Valve body and closure are of 
HK31 magnesium alloy; seal is of sili- 
cone rubber. The complete assembly 
weighs 0.62 lb. 

Koehler Aircraft Products Co., 409 
Leo St., Dayton, Ohio. 

Feedback Servoactuator 

Electrohydraulic servoactuators for 
missile and space vehicle controls em- 
ploy a mechanical feedback eliminating 
electrical transducer and amplifier. 

Feedback of the piston position to 
the armature of the input force motor 
is accomplished by springs together with 



a precision motion reductive device. 
Design parameters available include pis- 
ton areas to 3 sq. in. and strokes to 4 in. 
Auxiliary components, such as telemetry 
potentiometers, force or velocity limit- 
ers, and shut-off solenoid valves, may 
be included as integral assemblies. 

Moog Servocontrols, Inc., E. Aurora, 

N. Y. 

True Airspeed Computer 

Miniature true airspeed computer 
consists of a force balance Mach trans- 
ducer, a passive resistance network and 
a follow-up servo. 

The Minitas computer is a mina- 
turized version of larger TAS com- 
puters, weighing 6.5 lb., measuring 5 



in. in diameter bv 8J in. long and con- 
forms to MIL-E-5400 and 5272. Three 
operating ranges can be supplied to 
satisfy the requirements of aircraft and 
missiies with airspeeds from 70 to 1,500 
kt. 

Servomechanisms, Inc., 12500 Avia- 
tion Blvd., Hawthorne, Calif. 
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WHAT'S NEW 


Reports Available: 

Symposium on Particle Size Measure- 
ment— American Society for Testing 
Materials, 1916 Race Street, Philadel- 
phia 3, Pa. In addition to the 18 
papers presented, a list of ASTM 
standards pertaining to particle size 
measurement is included. S6.25; 308 
pp., hard cover. 

Resiweld Epoxy-II. B. Fuller Com- 
pany, 255 Eagle Street, St. Paul 2, 
Minn. A new booklet on Resiweld 
Epoxy Adhesives, Sealants, Allovs and 
Coatings, including a product descrip- 
tion and technical bulletin on the 
standard line of products. No charge. 
Tech Notes From Allied— A new tech- 
nical news letter which will feature de- 
velopments in the field of electroform- 
ing. Allied Research & Engineering 
Division, Allied Record Manufacturing 
Co., 6916 Santa Monica Blvd., Los 
Angeles 38, Calif. 

Plastics Safety Handbook— By the So- 
cictv of the Plastics Industry, Inc., 250 
Park Avenue, New York 17, N. Y. 
S5.00 plus postage; 200 pp. Published 
in cooperation with the National Safety 
Council, devoted to safety in the plastics 
processing industry. 

Publications Received: 

Jet Propulsion Engines — Bv O. E. 
Lancaster - Princeton University Press, 
Princeton. N. J. S20.00: 799 pp/ Analy- 
ses of various forms of jet propulsion 
engines, including turboprops, turbo- 
jets and hvbrid types with sections de- 
voted to the historical background and 
use of atomic energy in jet propulsion. 
Basic Research in the Navy— Arthur D. 
Little, Inc., for Offices of Naval Re- 
search. June, 1959. S7.00; 2 volumes— 
189 pp. (PB 151925). 

Vision in Military Aviation— Institute 
for Applied Experimental Psychology— 
Jackson & Moreland, Engineers for 
Wright Air Development Center. Nov., 
1958. S5.00; 394 pp. (PB 151653). 
Summary of Instrumentation Develop- 
ment and Aerodynamic Research in a 
Hypersonic Shock Tunnel— Part II: 
Nozzle Flow Study and Flow Angu- 
larity Measurements— by E. E. Witt- 
liff and M. R. Wilson, Cornell Aero- 
nautical Laboratory, Inc., for Wright 
Air Development Center, U. S. Air 
Force. Dec. 195S. S.75; 27 pp. (PB 
151742). 

Supersonic Wind-Tunnel Tests of Ring- 
Wing Configurations— L. H. Schindel, 
Massachusetts Institute of Technology 
forWADC. Dec., 1958. $2.50; 108 pp. 
(PB 151754). 


A SPECIAL KIND 
OF POSITION 

FOR SPECIAL KIDD OF MEN 

To help meet the urgent and continuing problems of national 
security, RCA has created an Advanced Military Systems 
Department at Princeton, New Jersey. There, in an atmos- 
phere of complete intellectual freedom, men of a very special 
kind are engaged in highly sophisticated analysis and study 
of our national defenses— present and future— and how they 
can be made most effective to meet any future enemy capability. 
THE POSITION— Studies conducted by the RCA Advanced 
Military Systems Department are of the broadest scope and 
cover such diverse areas as physical and engineering sciences, 
military science, economics and geophysics. Accordingly, 
each member of the technical staff may select his own area 
of work. The only requirement: results must have a direct 
application to problems of national defense. 

Each staff member is provided with every opportunity, 
facility and detail of environment to use his creative and 
analytical skills to maximum advantage and at the highest 
level. He has no responsibility for administrative details. He 
can call in any specialists he may need. He has full access to 
all available information — military, academic and industrial. 
Furthermore, specialized research projects and laboratory 
work can be carried out at his request by other departments 
of RCA. 

THE MEN— The men who form the technical staff are a group 
of mature scientists and engineers. They are accustomed to 
responsible positions in industrial research, advanced devel- 
opment, or systems planning. Most of them have an exten- 
sive background in the broad fields of electronics, vehicle 
dynamics (space, marine or terrestrial), physics (astro, 
nuclear, or plasma), or operations research (military science). 
All are men who enjoy seeing the fruits of their work have a 
far-reaching effect on the defenses of the country. 

THE LOCATION— Princeton offers unique civic, cultural and 
educational advantages. The RCA Advanced Military Sys- 
tems Department itself occupies a new, air-conditioned 
building on the quiet, spacious grounds of RCA’s David 
Sarnoff Research Center. 

INOUIRIES ARE INVITED— If you are interested in learning 
more about this far-reaching program and the unusual op- 
portunities it offers to qualified men, write: 

Dr. N. I. Korman, Director 
Advanced Military Systems, Dept. AM-1 A 
RADIO CORPORATION OF AMERICA 
Princeton, New Jersey 
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NEW FLIGHT 

FRONTIERS 
AND SPACE MISSIONS 


Bold plans revealed in Lockheed’s program of total flight technology 


Air/Space travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight, Lockheed’s California Division pro- 
poses bold new concepts for both military and 
commercial vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. 

Advanced projects to spring from this broad base of 
Air/Space travel include: Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take off and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


Infrared Systems studies as an advanced detection 
method; and Solar Radiation studies. 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers. 

Immediate openings are available in: Aero-thermo- 
dynamics; propulsion; armament; electronics — research, 
systems, packaging; servomechanisms — flight controls; 
sound and vibration; physics— infrared, acoustics, electro- 
physical; antenna and telemetry. 

Write today to: Mr. E. W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 11011, 2400 North 
Hollywood Way, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION 





What did you have in mind, Mr. Engineer? 



Problems you can really get your teeth into? 

. . . and grow? A secure spot in a fast-growing 
organization where professional rewards come 
quickly? Excellent living conditions? 

Raytheon Company's Bedford Laboratory 
offers all these. A key laboratory in the only 
electronics company with prime contracts for 
two major missile systems, the Bedford Labo- 
ratory is constantly expanding its programs 
... a growth shared by the men who staff it. 
What's more, it’s located in the heart of New 
England, only minutes from Boston, where 


In short, Mr. Engineer, you’ll find what you 
had in mind ... at Bedford. Immediate open- 
ings for the following men. Can you qualify? 

Send your postcard or letter to Mr. 
Jerry Morris, Professional Employment, 
Raytheon Company, Missile Systems 
Division, Bedford, Massachusetts. If you 
prefer, call (collect) CRestview 4-8884 
and ask for Mr. Morris. 

Data Handling Engineers with experience in 
high speed, analog-to-digital conversion tech- 
niques, logic design, converter and buffer de- 
sign. Should have thorough knowledge of tape 
recorder techniques and digital, servo and 
digital-computer design. 

Circuit Design Engineers with experience in 
design of high speed switching circuits, pulse 
techniques, and computer logic. Experience in 
one of the following areas required: design of 
navigation, guidance, control circuits, CCM, 
FM, PCM, PDM, and fusing circuitry. 

Packaging Engineers with a knowledge of 
packaging and production techniques in sheet 
metal and electronic equipment. Will design 
electronic portions of guided missiles, radars, 
computers, test equipment. Thorough knowl- 
edge of circuitry required. 

Electromechanical Designers will design 
electromechanical equipment and electronic 
portions of guided missiles. Will work closely 
with Design Engineers in developing electronic 
packaging philosophies. Knowledge of elec- 
tronics, electronic components, and ability to 
read schematics required. 


(RAYTHEON) 

— *-+■ 

. . . creates a climate for talent. 
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EMPLOYMENT OPPORTUNITIES 





IN ALL INTERESTS OF AVIATION 


AVIATION WEEK 


The Advance Engineering Group 



has positions available for: 

• CONTROL-DISPLAY ENGINEERS 

The study and development of new display and instrument 
concepts for space vehicles including the experimental evalu- 
ation of a method of displays system design. Applicants 
should have experience in aerospace instruments and the 
application of human engineering principles to the design of 
man-machine systems. 


• DEVELOPMENT PLANNING ENGINEERS 

The operational analysis of aerospace systems with the view 
to defining their guidance, control and instrument require- 
ments. 

These positions offer an opportunity to become associated 
with one of the well-recognized research groups in the field. 
This group is small and encourages creative thinking and 
individual contributions. Current development programs are 
both military and commercial. 


r of Scier 




LEAR, INC. 

INSTRUMENT DIVISION 

110 IONIA AVENUE, N.W. GRAND RAPIDS, MICHIGAN 
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SENIOR ENGINEERS & SCIENTISTS 


General Electric’s Missile & Space Vehicle Dept. 
Building New *14,000,000 Space Research Center 


11 miles from Philadelphia, Near Valley Forge Park 


Back in 1956 this General Electric organization outgrew its 
quarters in Schenectady, N. Y. and moved to Philadelphia. 
Since then its research and development staff has increased 
5-fold. A new move is fast becoming imperative and will be 
met by the §14,000,000 Space Research Center now under 
construction on a 132 acres site near Valley Forge Park. This 
construction will feature unique facilities, to be utilized in a 
long-term program, to expand the activities in the realm of 
space research and the development of space vehicles and sys- 
tems-areas in which MSVD has already contributed so many 



Currently a broad diversity of programs are under way at 
MSVD, offering assignments of exceptional interest to 
engineers and scientists qualified to work with a research- 
oriented organization. Your inquiries are invited regarding 
the following areas : Systems Engineering • Aerodynamics • 
Thermodynamics • Guidance & Control • Instrumentation & 
Communication • Plasma Physics • Gas Dynamics • Aero- 
medical Design Engineering • Antenna & Microwave Design 
• Space Mechanics • Structural Design • Energy Conversion • 
Human Factors • Advanced Power Systems • Reliability 
Engineering • Producibility Engineering • Arming and Fuz- 
ing Systems • Applied Mathematics & Computer Programming 


Write in confidence to : Mr. Thomas H. Sebring, Div. 64WA 

Missile & Space Vehicle Department 


GENERAL 



ELECTRIC 


DIVERSITY OF 
ADVANCED PROGRAMS 
NOW UNDER WAY 





3198 Chestnut St., Philadelphia 4, Pa. 
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LETTERS 


B-70 Editorial 

I read with deep interest and apprecia- 
tion your excellent editorial, “A Dangerous 
Decision” (AW Dec. 7, p. 21), concerning 
the reorientation of the B-70 development 
into a prototype program. 

You are quite right in your analysis that 
the importance of developing a Mach 3 
aircraft means much more to the country 
than the economic effects on our company 
and the thousands of subcontractors par- 
ticipating in the program. 

Since North American won the Air Force 
competition to develop the B-70, we have 
been keenly aware of our great responsibility 
to push forward as rapidly as possible the 
development of this system as a vital ele- 

premacy. We are continuing our efforts with 
equal vigor in the prototype program, which 
we sincerely hope will be carried on into 
the operational phase. 

Your thoughtful comments in this re- 
gard are a great help toward reminding 
many people of the continued need for 
high performance manned vehicles as part 
of the national defense posture. 

J. L. Atwood, President 
North American Aviation, Inc. 
Los Angeles, Calif. 

(The following editorial appeared in the 
Washington Post Dec. 11, four days after 
AvtATtON Week’s editorial of Dec. 7 on 
the B-70 entitled “A Dangerous Decision." 
-Ed.) 


letter, to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letter s under 5 00 word s and 
give a genuine identification. We will 
not print anonymous letters, but names 
o/ writers will be withheld on request. 


like the Hound Dog and on an “air alert" 
can fill this gap, along with some initial 
Polaris capacity and the highly vulnerable 
Atlas, Thor and Jupiter missiles now being 
produced or already deployed. The super- 
sonic B-58, slower than the B-70, is also 
counted upon, but it, too, has been lately 
starved for funds. Not yet operational, the 
B-58 may come too late. Such weapons will. 

rence, for even the most successful enemy 
strike would be unlikely to knock out ail 
American retaliatory capacity, and some 
penetration of Soviet defenses might be 

"But an enemy’s decision on the risks 
of such an adventure cannot possibly be 
predicted with much accuracy or confidence. 
Tire American posture must be overwhelm- 
ingly secure if diplomacy is to have the 
room for maneuver needed. The B-70 could 
add significantly to strategic striking power. 
If the arbitrarily limited defense budgets 
which the Administration is projecting arc 
not big enough to incorporate programs of 
this urgency, the ceilings ought to be raised 
— and with them whatever new revenues 
may be required." 


“The Great Bomber Gamble" 


"The recent Administration decision all 
but to abandon the B-70 bomber program 
is a dangerous gamble. The Air Force had 
looked to the 2,000-mile-an-hour B-70 to 
extend strategic deterrence by manned 
bombers through the period three to six 
years hence when Soviet air defenses will 
in all likelihood have rendered the subsonic 
bomber fleet obsolete, even as they have 
already greatly diminished its deterrent 

"Not for several years is this country 
likely to be able to place its chief reliance 
on missiles to deter an attack, and even then 
manned aircraft mav have reconnaissance 
and other essential roles. The present inten- 
tion to hold down Atlas missile production, 
though in part simply a budgetary decision, 
also indicates that the focus of the missile 
program has shifted from this and other 
first-generation rockets to the more promis- 
ing solid-fueled Minuteman and Polaris pro- 
grams. These latter will not be available in 
strategically significant numbers for perhaps 
five to seven years. Thus the period for 
which the B-70 was programmed may be a 
period of extreme peril for this country, a 
period when Soviet missiles would have no 
counterpart here cither in bombers capable 
of penetrating modern defenses or in re- 
liable, accurate missiles of sufficient invul- 



bombers equipped with air-to-ground missiles 


Thank you — thank you — thank you for 
the magnificent editorial “A Dangerous De- 
cision" appearing in the Dec. 7 issue of 
Aviation Week. How apropos that you 
should remind us — on Dec. 7th — of the 
magnitude of awareness, the catastrophic re- 
sults of unpreparedness. The cancellation 
of the B-70 program (and that is precisely 
what this decision amounts to) shall prob- 
ably be regarded in history as one of the 
most tragic “ostrich-head in the sand" deci- 
sions of our time. To completely ignore 

force is to invite disaster. Without sufficient 
reconnaissance or follow up strike capa- 
bilities, there will be no one left to push 
the buttons that launch our missile force 
into action. 

Congratulations. 

Mrs. Marcia L. Kroeker 
Aerol Associates 
Wichita, Kan. 


After reading your editorial of Dec. 7, 
I am convinced that my long-standing 
opinion of you is correct. You are without 
a doubt one of the most narrow-minded 
editors 1 have ever heard of. 1 knew exactly 
what this editorial would say before I ever 
received the magazine. 

Your outstanding characteristic is that 
you can only sec one side of the question — 
the side your bread ^buffered on. You 


any kind of a cutback in the aviation indus- 
try — regardless! And with this in mind you 
write editorials! You would have the country 
bankrupt, but you would have your B-70s 
and cvcrv other program technology could 

The fact that the B-70 is a marginal 
airplane with a limited potential is of no 
consequence. If each airplane were to cost 
$500 million instead of $50 million, your 
plea would be the same. And your thinking 
is the same for space stations, moon bases, 
or even Mach 50 helicopters, if technology 
prosed them feasible. 

You may think I can say this because 
I’m not affected. But I am an engineer for 
a company which had a B-70 subcontract, 
so 1 have more to lose than you have. 

Mr. Hotz, it’s time you faced the facts 
of economics, and get out of your aerospace 
dream world. Use a little discretion. As it 

plate glass window. 

As it is, your editorials are the weakest 

** Anonymous Engineer 
Atlanta, Ga. 


Limited Vision 

In response to your series of editorials 
written by Robert Hotz concerning the 
financial starvation of our "space program,” 
the cancellation of the F-108, and now the 
more recent cuts in the development pro- 
gram of the B-70, 1 wish to state, as a repre- 
sentative of the class of 1961, that we could 
understand the cancellation of the Regulus 
II and the Rascal because of their relative 
obsolescence. We can conceive the necessitv 
to draw the line on the F-107. We will 
accept the apologies given for the failure to 
support project "Orbitor." We were puzzled 
by the failure of the present Administration 
to back the nuclear aircraft program with 
more substantial aid, and by the failure to 
exploit the boron fuel derivatives. We were 
alarmed by the cancellation of the F-108, 

with the present B-70 budget slash. 

I, for one, believe that it is extremely 
unfair and a grave injustice that we will be 
expected to regain — if the peace lasts that 
long — the air and space supremacy of 1975, 
which is being lost today by men with tight 
purse strings and limited vision. 

Earl R. Towson 
Aeronautical Engineer Major 
California State Polytechnic 
San Luis Obispo, Calif. 


Clear Exposition 

Your article, “Automation Cuts Zeus 
Transistor Costs" (AW Nov. 30. p. 74). is 
a monumental work. Seldom has there ap- 
peared in up-to-date literature such a clear 
and comprehensive exposition of a complex 
project in the modern technolog)'. 

Thomas J. Harriman 
Vice President 
Director of Engineering 
Giannini Controls Corp. 
Pasadena, Calif. 
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Another example of LFE capability in airborne electronics 



How LFE helped solve 
power control problems 
for the X-15 


When the X-15 zooms to the outer fringes of the 
atmosphere where there is inadequate natural com- 
bustion, two auxiliary systems . . . fueled by hydro- 
gen peroxide . . . become the sole source of power. 

Electricity and hydraulic pressure produced by this 
48 lb. package power the space vehicle’s complete in- 
strumentation, air conditioning, communications, 
guidance and operating control systems . . . from 
launch to touchdown. 


LFE designed a Mag- 
netic Control Amplifier 
that maintains constant 



power supply frequency despite radical variations in 
load and temperature extremes. Acting as a servo- 
controller this compact solid state device controls 
flow of hydrogen peroxide to the turbine and con- 
stantly correct frequency error and load unbalance. 
The degree of control achieved (±0.5% ) represents 
the ultimate in the present state of the art. 

The reliability of the basic design has been proven in 
production, by LFE, of several thousand Magnetic 
Amplifier Controllers for the B-52. From proposal — 
to prototype — to production, the performance of the 
servo-controller dramatically exemplifies LFE’s capa- 
bility for meeting new problems with new concepts. 


Leadership jrom Experience 

LABORATORY FOR ELECTRONICS, INC. 

ENGINEERS: LFE now offers several excellent employment opporluni- 


9 COMMONWEALTH AVENUE • BOSTON 




• RUGGED 


FOR RADAR AND 


MISSILE TRACKING 


VARIANT FIRST 


ANOTHER 


INTERNAL CAVITY PULSE AMPLIFIER 


KLYSTRON with 75 KILOWATTS 


average output 


NON CRITICAL 


HIGH PERFORMANCE 


SINGLE PUSH-BUTTON OPERATION 


1.25 MEGAWATTS PEAK POWER 


va 


Varian’s VA-842 is the world's largest internal 
cavity Klystron. It produces the tremendously 
high average power of 75 kilowatts for long pulse 
radar and missile tracking. Features include a 
pulse duration time of 2000 microseconds; tun- 
able frequency range of 400 to 450 megacycles; 
40 db stable RF power gain. 

Varian makes a wide variety of Klystrons and 
Wave Tubes for use in Radar, Communications, 
Test and Instrumentation, and for Severe Envi- 
ronmental Service Applications. Over 100 are 
described and pictured in our new catalog. Write 
for your copy— address Tube Division. 


RIAN associates 

PALO ALTO 1, CALIFORNIA 

Representatives thruout the world 

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS. HIGH VACUUM PUMPS. LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 



